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1 Uvod a vychodisko

V pribéhu vagindlniho porodu dochazi ke znacnym deformacim mékkych tkani
panevniho dna, které mohou vést k porueni jeho integrity. Recentni prospektivni
observacni studie z Velké Britanie naznacuji, Zze pouze 9,6 % prvorodicek a 31,2 %
vicerodicek porodi s intaktni hrazi [213]. Diivéjsi studie z Velke Britanie prokazaly, Ze
kolem 85 % Zen utrpi pfi vaginalnim porodu uréity stupeil poranéni hraze, pticemz 60-
70 % z nich vyzaduje suturu [156, 212]. V prib&hu vaginalniho porodu u pfiblizné 10-
30 % Zen dojde navic k avulznimu poranéni m. levator ani. Toto poranéni spolu
s mikrotraumaty tohoto svalu je zodpovédné za nadmérné roztazeni urogenitalniho hiatu

piiblizné u poloviny Zen po vaginalnim porodu [54].

Nasledky porodniho poranéni mohou byt spojeny s vyznamnou morbiditou a maji
vyrazny dopad na kvalitu Zivota postizené Zeny, jeji roli ve spolecnosti a néklady na
zdravotnickou péci [211]. Bolesti v oblasti hraze ¢i poruchy hojeni mohou branit v fadné
péci o noveé narozené dité a mohou mit i psychicke nasledky. Dyspareunie, inkontinence
moci ¢i stolice a sestup panevnich orgdni mohou doty¢nou vytadit ze spolecenského
Zivota a klast vysoké néroky na zdravotnickou péci. Pfitomnost ¢i zavaznost téchto

komplikaci ¢asto zavisi na rozsahu poranéni panevniho dna a jeho inervace.

Prevence zavazného porodniho poranéni, zejména poranéni hraze, ma zasadni vyznam,
protoze l1écba vétsiny poruch panevniho dna je velice narocnd a Casto jen Castecné
uspéSna. Pozadavky kladené na porodnika v soucasnosti jsou nejen bezpecny porod
zdravého plodu, ale zejména porod bez zavaznych nasledkt. Vyzkum moznosti primarni
prevence zavazného porodniho poranéni a jeho zavadéni do klinické praxe by mél byt v
poptedi zajmu spolecnosti a poranéni panevniho dna a andlniho svérace by mélo byt
klicovym indikatorem kvality porodnickych zafizeni [59]. Vzhledem k cetnosti
porodniho poranéni ma kazda spravné implementovand G¢inna metoda prevence zasadni

dopad na kvalitu Zivota cele populace.

Porodnici se po tisicileti zabyvali otazkou prevence zavazného poranéni panevniho dna.
Bylo navrzeno mnoho intervenci a technik provadénych pred a zejména v pribehu
porodu, které mély sniZit rozsah porodniho poranéni. U¢innost téchto metod a technik
vSak nebylo mozné drive védecky ovéfit. Efektivita riznych metod provadénych v

pribéhu té€hotenstvi zavisi na pribchu vlastniho porodu, ktery neni nikdy standardni.
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Porod je dynamicky a znacné variabilni d¢j, kde Casto nelze zajistit dostateCny pocet
opakovani za standardizovanych podminek ¢i nahodné provedeni pouze jedné

intervence.

Siroky ptistup k publikované literatufe a zejména rozvoj modernich technologii jako je
biomechanické modelovani, stereofotogrammetrie, 4D ultrazvuk panevniho dna,
dynamicka MRI ¢i in vivo méfeni elasticity tkani, umoznily posunuti prahu poznani v
oblasti primarni prevence porodniho poranéni. Pro minimalizaci poranéni hraze a snizeni
morbidity po porodu byla doporu¢ena fada intervenci, nicméné vSechna publikovana
data v této oblasti jsou vétsinou jen velmi neochotné piejimana do klinické praxe. Proto
ke zlepSeni Grovné poskytované péce a kvality zivota zen po porodu je velmi dulezita
organizace vzdélavacich akci a workshopt na narodni i mezinarodni drovni. Na
organizaci takovych vzdélavacich akci se osobné podilim. Primarni prevence porodniho
poranéni a hodnoceni vlivu riznych intervenci je nosnym tématem moji védecké prace.
Cilem habilita¢ni prace bude tedy popsat sou¢asnou Groven poznani téchto metod véetné

novych metod ve vyvoji a vlastni piispévek ke znalosti problematiky.

1.1 Anatomie a funkce struktur panevniho dna

Panevni dno je komplikovany soubor struktur, jehoZ integrita je pro spravnou funkci a
kvalitu Zivota velmi dileZzita. Problematiku anatomie panevniho dna a vlivu porodu na
jeho funkci jsem podrobné zpracoval pro studenty mediciny a publikoval na vyukovém
portdlu MEFANET Univerzity Karlovy [188]. V néasledujicim oddile je uvedeno jen

stru¢né shrnuti problematiky anatomie a funkce struktur panevniho dna.

V souvislosti s vzpfimenym postavenim ¢loveka se evoluéné vysoce zvysily naroky na
panevni dno. Musi nejen zajistit spravnou polohu panevnich orgéni navzdory gravitaci
a zméndm v nitrobfisnim tlaku, ale 1 zajistit fizené vyprazdnovani odpadnich produkti z
téla a umoznit porod plodu s relativné velkym obvodem hlavicky. Spravna funkce
panevniho dna je zajiSténa souhrou mezi jednotlivymi vazivovymi a svalovymi

podpirnymi strukturami.

1.1.1 Vazivova komponenta

Vazivova komponenta panevniho dna, endopelvicka fascie, je dulezitd pro spravné

uloZeni organti malé panve. Jedna se o soubor vazivovych struktur, na které jsou panevni
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organy zavéSeny [49]. Déloha neni vazivovymi strukturami rigidné fixovana, je spiSe
volné orientovana do spravné pozice [215]. Endopelvicka fascie navic pfedstavuje zaves,

kudy k organiim malé panve pfistupuji cévy a nervy [179].

1.1.2 Svalova komponenta

Svalova komponenta panevniho dna je organizovana do dvou vrstev jako diaphragma
pelvis a perinedlni membrana se svaly hrdze. Diaphragma pelvis tvofena musculus
levator ani vytvaii dynamickou podporu pro organy malé panve. Tento sval ma tvar
Siroké nalevky ventrokaudalné zakoncené tzkou Stérbinou zvanou urogenitalni hiatus,
umoziujici vylu¢ovani odpadnich produktt a reprodukci. Povrchové svaly panevniho
dna - svaly hraze a hraz samotna - piedstavuji velice dulezitou strukturu. Anatomie svalt
hréze je velmi komplikovana a vysoce variabilni [139] a jejich hlavni funkci je uzavirani
posSevniho vchodu, erekce clitoris pfi vzrusSeni a zesileni podpory pro panevni organy
[186]. Mezi svaly hraze lze zafadit i zevni a vnitini analni svéra¢, zodpovédné za

kontinenci stolice.

Samotna hraz je komplikovana fibromuskularni struktura dtlezita pro ukotveni fady
svalli a vazivovych struktur. Jedna se o nejcastéji poranénou strukturu pfi vaginalnim
porodu. Kranidln¢ je hraz ohraniCena rektovagindlnim septem (Denonvilliersovou
fascii), kaudaln¢ kzi, ventraln¢ zadni st€énou pochvy a dorzalné¢ piedni sténou anorekta.
Lateralné tvofi jeho hranici ischiopubicka raménka. Histologické slozeni hraze je velice
variabilni a v pribéhu té¢hotenstvi prodélava ur¢ité zmeény [236]. K vyzvam soucasného
vyzkumu patii zjiSténi tkanovych charakteristik hraze u téhotné Zeny k zptfesnéni
biomechanického modelovani konce druhé doby porodni - viz kapitola 3.2 a 3.3.
Klinicky vyznam hraze je zna¢ny. Je to kli¢ova struktura pro ukotveni anorekta a pochvy,
brani dalSi distenzi urogenitalniho hiatu pod drovni musculus levator ani a v prubéhu
porodu tvofi ochrannou bariéru pro koneénik [50, 236]. Integrita svalt perinea a hraze
samotne je dulezita pro zajisténi kontinence moci [164], stolice [199] a spravnou sexualni

funkci Zeny, zejména pro zajisténi nebolestivého styku [236] a orgasmu zeny [155].

1.1.3 Inervace svali panevniho dna

Diaphragma pelvis i svaly hraze musi byt trvale tonizovany k zajisténi spravné funkce.

Za inervaci svalové komponenty panevniho dna jsou zodpovédné zejména dva nervy:



nervus musculi levatoris ani a nervus pudendus. Nervus musculi levatoris ani odstupuje
ze sakralniho plexu na urovni miSnich kofeni S3-S5 a bézi po ventralni strané
diaphragma pelvis. Tento nerv inervuje vSechny svaly z komplexu m. levator ani [13,
203]. Nervus pudendus vychazi ze sakralniho plexu na urovni misnich kofenti S2-S4 a
bézi v Alcockové kanalu kaudalné od musculus levator ani. Tento nerv je zodpovédny
za inervaci svérace uretry a analniho sfinkteru a svalu hréze. Svaly m. levator ani maji

Casto dvoji somatickou inervaci od obou téchto nervii [203].

1.2 Poranéni panevniho dna

Na prvni pohled patrné, nejlépe poznatelné a také nejlépe oSetfitelné je nezavazné
poranéni hraze. Poranéni komplexu andlniho svérace, tedy zavazné poranéni hraze, mize
Poranéni komplexu musculus levator ani po porodu je obtizné poznatelné a prakticky
neosetfitelné. Jina poranéni typu usuraci a nekr6z vedoucich k pistélim se v rozvinutych
zemich s dostupnou 1ékaiskou péci prakticky nevyskytuji, a proto se jimi v této praci
dale nebudu zabyvat. Nasledky poranéni analniho sfinkteru jsou velmi obtizné feSitelné.

Zde prevence hraje nejvyznamnéjsi roli.

1.2.1 Poranéni hraze

Ptiblizné 85 % zen utrpi v prib¢hu vaginalniho porodu poranéni hraze a asi u 69 %
ptipadu je nutné toto poranéni $it [156, 212]. Jedna se tedy o poranéni, které postihuje
miliony zen ro¢n¢ a vzhledem k moznym nasledkim do jisté miry ovliviiuje kvalitu
Zivota celé populace. Navzdory jejich ¢astému vyskytu a moznych nasledcich jsou vSak
banalizovany a casto slouzi ke zvySovani erudice zacinajicich 1ékafti ¢i porodnich
asistentek. Radné vysetieni Zeny po porodu a jejich spravna klasifikace je kliova pro
zivot Zeny v budoucnosti, nebot’ nepoznané a neoSettené porodni poranéni analniho

sfinkteru ma trvalé a nékdy téméf netesitelné nasledky.

1.2.1.1 Rizikové faktory pro poranéni hrdaze

Rizikovych faktort pro zavazné poranéni panevniho dna je velké mnozstvi. Jejich
znalost je prvnim krokem k fadné prevenci. Umoziuji selektovat skupinu Zen, které by

mohly profitovat z jednotlivych intervenci. Riziko OASIS nartsta s vékem [92, 138,



153]. ZvySené BMI je naopak spojeno se snizenim rizika OASIS; Zeny s BMI > 35 m¢ly
0 30 % niZSi riziko poranéni analniho svérace pii porodu [145]. Tento fenomen je
vysvétlovan vysSimi hladinami cholesterolu, které by mohly snizovat citlivost
myometria K oxytocinu a ovliviiovat silu stahti [145]. Pravdépodobngjsim vysvétlenim
je fakt, Ze se jedna o selektovanou populaci s vyssi frekvenci cisafského fezu [138].
DalSim protektivnim faktorem je koufeni (OR 0,7) [174], pravdépodobné vlivem

nikotinu na rust plodu.

Nulliparita je jednim z nejvyznamnéjSich nemodifikovatelnych rizikovych faktort.
Epidemiologické studie a analyzy porodnickych registri jednoznaéné prokazaly vyznam
tohoto faktoru [11, 45, 92]. Jako vysvétleni je nejéastéji udavana sniZzena elasticita hraze
a zuzeny poSevni vchod nerodivsi Zeny. Nejvyznamnéj$im rizikovym faktorem,
zminovaném snad v kazdé studii na toto téma, je porodni vadha plodu. VVaha nad 4000 g
je spojovana s dvojnasobnym rizikem porodniho poranéni [92], byla popsana linearni

zavislost porodni vahy plodu na incidenci OASIS [45].

Operativni vaginalni porod je spojeny sjednoznaénym narustem OASIS;
vakuumextrakce je spojena s piiblizné¢ dvojnasobnym zvySenim rizika, zatimco forceps
se ¢tyfnasobnym zvySenim [45, 163, 176]. Pokud tedy porodnicka situace umoZiiuje

vybér nastroje k extrakéni operaci, mél by byt preferovan vakuumextraktor [44].

Trvani druhé doby porodni je dalsim vyznamnym rizikovym faktorem. Byl popséan
vzestup rizika OASIS o0 12 % za kazdych 15 minut tla¢eni v druhé dobé& porodni [45].
Trvani druhé doby porodni nad jednu hodinu je spojovano se vzestupem rizika OASIS o
50 % [79]. Zavedeni horniho limitu za uc¢elem prevence porodniho poranéni vSak neni
doporucovéano, protoze by mohlo vést nariistu rizika operativnich poroda S vyrazné
vy$$im rizikem poranéni.

Porod plodu v abnormalni rotaci je spojen s dvojnasobnym rizikem OASIS [15],
deflexni polohy jsou rovnéz spojeny s vysSim rizikem, ale vzhledem k jejich incidenci
se jedna o téméf zanedbatelny rizikovy faktor [45]. Porod koncem panevnim neni spojen
se zvySenim rizika OASIS [45].

Vyznam epiduralni analgezie neni jednoznaény. Zatimco nékteré studie ukazuji na
jednoznaéné snizeni rizika bez ohledu na paritu [15, 138], jiné prokazaly tento vliv pouze

u nullipar [6, 176]. V n&kterych studiich nebyl vliv epiduralni analgezie na riziko OASIS
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prokazan vibec [11]. Podobné nejednoznaéné jsou zavéry studii zabyvajicich se
vyznamem indukce ¢i augmentace porodu [6, 11, 45]. Prestoze randomizované
kontrolované studie neprokdzaly vyzmam polohy matky pFi porodu [84, 126],
retrospektivni observacni studie z Australie jasné deklaruje rozdil v riziku OASIS pti
jednotlivych polohach [204]. Dle této studie byla poloha na boku nejcastéji spojena s
intaktni hrazi (66,6 % porodu) a nejlepSim vysledkem stran rozsahu poranéni hraze.
Poloha v podiepu byla naopak nejméné vyhodna, zejména u nullipar (intaktni hraz ve 42
% porodu) [204]. Jina rozsahla observaéni studie prokazala zdvojnasobeni rizika OASIS
pii porodu v litotomické pozici, ¢i ve diepu [79]. Recentni rakouska studie neprokazala
Zadny rozdil v incidenci zavazného poranéni v zavislosti na poloze rodi¢ky [153].
Svédska studie identifikovala, Ze jakéakoliv poloha znemoZiiujici vizualizaci hraze
predstavuje zvySeni rizika OASIS [197]. Vyznam tohoto rizikového faktoru tedy zavisi

zejména na ptistupu k chranéni hraze na pracovisti.

Vaginalni porod u Zeny s anamnézou poranéni analniho svérace je spojen s5-7
nasobnym rizikem OASIS. Dle studii zabyvajicich se timto fenoménem je toto riziko
pramérné 6,7 % [8, 64, 109, 206]. V piipad¢ opakovani poranéni a jeho fadné sutury
nebyly pozorovany zhorSené vysledky hojeni a zhorSeni analni inkontinence [206],

recentnéjSi prace naopak dokladéd zhorseni anélni inkontinence po rekurentnim OASIS
[103].

Riziko poranéni analniho svérace u Zen rodicich vaginalné po cisaiském Fezu je
srovnatelné srizikem nullipar [147]. Tyto zavéry podporuji data vlastni, zatim
nepublikované studie a dvou dalSich zatim nepublikovanych studii z Irska a Velke
Britanie, prezentované na kongresu Mezinarodni urogynekologické asociace (IUGA).
StarSi prace naopak popisuji zvySeni rizika, coz je ¢asto davano do souvislosti se

zvySenim porodni vahy v nasledném téhotenstvi [11, 95, 177].

Asijské rasa je spojena s vice nez dvojnasobnym rizikem OASIS (OR 2,74), riziko byva
vysvétlovano kratkou hrazi Zen asijského etnika a ztizenou komunikaci s rodi¢kou
v druhé dob¢ porodni vyplyvajici z jazykové bariéry [169]. DalSich rizikovych faktort
bylo prokéazano velké mnozstvi. Tabulka 1.2.1.1 shrnuje vSechny rizikové faktory véetné

miry rizikovosti.
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Tabulka 1.2.1.1 - Rizikové faktory zavazného poranéni hraze

Rizikovy faktor mira rizika citace
Klestovy porod 2,6 - 13,3 | [45, 147, 153, 214, 224]
Asijské etnikum 2,2-8,9 [82, 138, 169]
Nulliparita 24-17,2 [79, 82, 138, 224]
Makrosomie plodu (porodni vaha >4000g9) 2,1-50 [45, 79, 82, 138, 153,

224]

Abnormalni rotace 1,7-44 [82, 224]
Osobni anamnéza poranéni analniho svérace 3,0 [147]
Medilni epiziotomie 2,4-29 [147]
Porod vakuumextrakci 1,7-2,6 [45, 82, 147, 213]
Raménkova dystokie 2,0-2.2 [45, 224]
Porod v litotomické pozici ¢i ve diepu ve srovnani 20 [79]

se sedem

Rodinnd anamnéza poranéni andlniho svérace u 1.9 [10]
matky

Tlak na fundus 1,8 [45]
Sezgri ;mé anamnéza poranéni analniho svérace u 17 [10]
ProdlouZend 2. doba porodni >1 hodinu 1,5 [79]
Muzskeé pohlavi plodu 1,3 [41]
Extrakce plodu koncem panevnim 1,2 [45]

Na zaklad¢ rozsahlych epidemiologickych studii a studia rizikovych faktorti byly

vypracovany rizné predpovédni modely rizika poranéni andlniho svérace. Prikladem je

model OSIRIS (Obstetric sphincter injury risk identification system). Tento prognosticky

model je potencialn¢ schopen vyloucit poranéni analniho svérace (pii predpovédi rizika

poranéni 1 % vykazuje 95 % senzitivitu), neni ale schopen identifikovat Zeny, které

poranéni utrpi (24% specificita pii riziku 1 %) [233]. Na podobném modelu pracuje i

nizozemska skupina. Je nutné si uvédomit, ze tyto modely jsou vytvareny na zakladé

robustnich dat z danského ¢i holandského registru, tedy jinych populaci s odlisSnym

pristupem k vedeni porodu a je jen omezené aplikovatelny na ¢eskou populaci.
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1.2.1.2 Klasifikace poranéni hraze

Spravna klasifikace porodniho poranéni je klicova pro jeho spravné osetieni a sledovani
zeny po porodu. Potieba jednotné klasifikace je evidentni pro porovnani jednotlivych
metod prevence. Na rozdil od vétsiny zemi svéta byl v Ceské republice tradi¢né uzivan
tiistupniovy systém klasifikace: 1. stupent — poranéni vaginalni sliznice a ktize hraze, 2.
stupen — oproti 1. stupni navic poranéni svalt hraze, 3. stupen — poranéni stejné jako u
2. stupng, ale je poranén i musculus sphincter ani. Tento stupen byl jesté rozdélen na
rupturu kompletni a inkompletni podle toho, zda byla roztrzena i sténa kone¢niku [37].
V poslednich letech byla na narodni i mezinarodni drovni mezi védeckou i klinickou
vefejnosti pfijata Ctyistupnova klasifikace dle Britské kralovské spolecnosti gynekologt
a porodnikt (RCOG) [180]. Tato klasifikace 1épe odréZi charakter potiZzi a prognozu
poranéni. Klasifikace je shrnuta v Tabulce 1.2.1.2.

Tabulka 1.2.1.2: Klasifikace poranéni hraze dle RCOG
1. stupen: Postizena pouze vaginalni sliznice a klize perinea
2. stupeni: Poranény svaly perinea, ale ne analni svérac¢

3. stupeni: Poranéni komplexu analniho svérace

3a poranéni méné€ nez 50 % sily zevniho andlniho svérace
3b poranéni vice nez 50 % sily zevniho analniho svérace
3c poranéni vnitiniho andlniho svérace

4. stupeni: Poranéni celého komplexu analniho svérace a sliznice rekta

1.2.1.3 Poranéni andlniho sfinkteru

4

analniho svérace. Poranéni analniho svérace je jednim z nejvyznamnéjsich rizikovych
faktort andlni inkontinence u mladych zen, dyspareunie a dlouhodobych bolesti hraze
[89, 152]. I ptes jeho optimalni osetieni ptiblizné 39 % Zen po tomto poranéni trpi analni
inkontinenci [223]. Jeho incidence odrazi kvalitu porodnické péce a schopnost vyuZivat
nastroji prevence i schopnost a vili porodnikii a porodnich asistentek poranéni

diagnostikovat, pfiznat a oSetfit. Celosvétové je tedy incidence uvadéna ve znacné
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Sirokém rozmezi, a to 0,1 — 24,5 % vaginalnich porodu [7, 200]. Incidence v centrech s
vysokou kvalitou porodnické péce, kde je provadéna v ptipadé nutnosti mediolateralni
epiziotomie, je kolem 1,7 % (2,9 % u primipar) [157]. Ultrazvukové studie ukazuji, Ze
vice nez polovina poranéni miiZe byt nerozpoznana porodnikem ¢i porodni asistentkou a
neoSetiena [7, 86]. Pfitom inadekvatné oSetiené, ¢i neosetiené porodni poranéni analniho
svérace je Casto Spojeno s vyraznym narustem dlouhodobé matei'ské morbidity v podobé
analni inkontinence. Zlepseni diagnostiky spolu s odmitanim né&kterych protektivnich
intrapartalnich intervenci jako chranéni hraze vedlo v Anglii v letech 2000 — 2012 k
narustu incidence poranéni analniho svérace ze 1,8 % na 5,9 % [85]. V reakci na tento
jev spustila RCOG projekt ,,OASI Care Bundle“. Zakladem tohoto bali¢ku intervenci je
komunikace se Zenou k dosazeni pomalého a kontrolovaného porodu plodu, porod
v jakékoliv poloze umoziujici vizualizaci hrdze, provedeni epiziotomie v piipadé
nutnosti, manualni chranéni hrdze v priabéhu porodu a podrobné vysetieni po porodu
véetné vySetfeni per rectum. V soucasné dobé probiha implementace tohoto balicku

intervenci a prvni prace jiz dokladaji pozitivni vysledky [158].

Vzdélavani porodnikd a porodnich asistentek v oblasti spravné diagnostiky a oSetfeni
poranéni analniho svérace je kli¢em k sekundarni prevenci nésledkii tohoto poranéni.
Proto jsme detailn¢ popsali zasady spravné diagnostiky a oSetfeni tohoto poranéni v
ptislusné kapitole recentni Ceské porodnické ucebnice [120]. Pokracujici vzdélavani
porodnikdi a porodnich asistentek v intervencich umoznujicich redukci Cetnosti
zavaznych porodnich poranéni, jeho rozpoznani a spravné osetfeni ma zasadni vyznam
pro sniZeni poporodni morbidity Zen. Proto v ramci mezinarodni skupiny PEERS
(Perineal trauma Prevention, Evaluation, Education, Repair & Scanning) organizujeme
mezinarodni workshopy zaméfené na tuto problematiku. V ¢ervnu 2018 probéhl jiz 23.

workshop, tentokrat ve Vidni.

1.2.2 Poranéni musculus levator ani

Poranéni svalstva diphragma pelvis je obtizné€ poznatelné, a zaroven téméf neosetiitelné.
Patofyziologie poranéni je dobfe prozkoumana, stejné¢ jako jeho nésledky. V pribc¢hu
vaginalniho porodu je nejmedialnéjsi ¢ast musculus levator ani (musculus puborectalis)
nejvice namahanou strukturou, protoZze z mékkych tkani obklopujicich porodni kanal

klade nejvétsi odpor [143]. Rozmér urogenitalniho hiatu je zna¢né variabilni, od 6 do 36
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cm? pfi Valsalva [60]. Vzhledem k tomu, Ze obsah nejvétsiho prochazejiciho obvodu
pramérné hlavicky je 70 — 100 cm?, vyzaduje vaginalni porod 3,26 nasobné protazeni m.
levator ani pii jejim pruchodu [143]. Experimentalni studie prokazaly, ze svalova tkan
neumozni sveé protaZzeni o vice nez dvojnasobek, aniz by nedoSlo k ptetrzeni nebo
traumatizaci svalu [26]. Je pozoruhodné, Ze cca polovina zen porodi vaginaln¢ bez
poranéni ¢i ireverzibilniho roztazeni m. levator ani. Tento jev je ziejmé zpusoben
protektivnim vlivem hormontt v téhotenstvi [54]. U druhé poloviny zen dojde pfi
vagindlnim porodu Kk nenavratnému zvétSeni plochy urogenitalniho hiatu, jevu
nazyvaného ,,ballooning“ (plocha urogenitalniho hiatu >25cm? pii Valsalva) [56].
K tomuto jevu muze dojit bud’ avulzi (makrotrauma), nebo roztazenim (mikrotrauma) m.

levator ani.

K avulznimu poranéni po vaginalnim porodu dochazi v 15 — 30 % piipada [51, 55, 77].
Riziko poranéni nartsta s vékem, hmotnosti novorozence, délkou druhé doby porodni a
je zvySené u porodu per forcipem [54]. V pfipad¢ sestupu panevnich organu je velikost
plochy urogenitalniho hiatu pfimo umérna velikosti plochy exponované pochvy [237].
Bylo prokézano, ze ¢im vice pochvy je exponovano atmosférickému tlaku, tim je pii
zmén¢ nitrobfi$niho tlaku generovan vétsi tah za ligamenta endopelvické fascie [99]. K
natazeni Ci poranéni vazivové slozky pak dojde pii dlouhodobé ¢i znaéné zatézi po

selhani svalové sloZky panevniho dna.

1.2.3 Postizeni inervace

Naprosto zasadnim patofyziologickym mechanismem pfi vzniku poruch panevniho dna
po porodu je poranéni €i postizeni inervace panevnich organt a svalii panevniho dna.
Prostupujici hlavicka porodnim kanalem utlacuje a protahuje nervy v jeho okoli v¢etné
jejich zakonceni. Mezi hlavni rizikové faktory porodniho poranéni nervii proto patii
délka druhé doby porodni a makrosomni plod [5]. Nejcastéji postizenym nervem pii
porodu je nervus pudendus. Bylo zjisténo, ze jeho vétve prod€lavaji znacné prodlouzeni:
ramus rectalis inferior 0 35 %, perinealni vétve pristupujici k analnimu svéraci o 33 % a
vétev inervujici musculus sphincter urethrae o 13 — 15 % [144]. Experimentalni studie
na zviteti prokazaly, Ze protaZeni nervu o vice nez 15 — 20 % k jeho trvalému poskozeni
[27, 113]. PostiZeni nervt protazenim pii porodu je tedy ¢asté a navic je zhorseno jejich

kompresi [113]. Tato fakta vysvétluji, pro¢ byla vyznamna pudendalni neuropatie po
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porodu prokadzana u 80 % Zen [5]. Pomoci elektromyografie byla hodnocena funkce
zevniho analniho svérace ¢asné po porodu a bylo prokazano, ze zeny 2 — 3 dny po
vaginalnim porodu maji vyznamne prodlouzeni akéniho potencialu motorické jednotky
pudendalniho nervu. Samo téhotenstvi na tento akéni potencial vliv nemé&lo. PostiZzeni
nervu vsak bylo reverzibilni, protoZe piiblizné u 80 % Zen s prokazanou latenci
motorické jednotky doSlo k normalizaci nalezu za dva mésice [217]. V patofyziologii
poruch panevniho dna po porodu se tedy u vétSiny Zen uplatiiuje reverzibilni ¢aste¢nd
porucha inervace panevniho dna. Ta snizuje silu kontrakce svali panevniho dna a
narusuje Citi a funkci panevnich organd, a tim prispiva k ptechodnému rozvoji nékterych
funk¢nich poruch (inkontinence moci a stolice). Poranéni nervovych struktur je
neosettitelné a do jisté miry mu nelze spolehlivé predejit. Znalost tohoto jevu ndm vSak
umozni zeny uklidnit, Ze nové€ vzniklé poruchy panevniho dna se ¢asem nejspiSe samy
upravi. Pretrvavajici pudendalni neuropatie po porodu muze byt zavaznym

onemocnénim, které je velmi obtizné feSitelné a Casto zenu vytadi ze spolecnosti.

1.2.4 Poruchy panevniho dna

Poruchy panevniho dna mohou byt definovany jako pfitomnost inkontinence mo¢i ¢i
stolice, sestupu panevnich organti, abnormality ve vnimani a vyprazdnovani dolniho
mocového traktu, poruchy defekace, sexualni dysfunkce a chronicka panevni bolest.
Poruchy mohou byt pfitomny izolovan¢, ale mohou se kombinovat [30]. T¢hotenstvi a
vaginalni porod piedstavuji nejvyznamnéj$i a nejCastéjs$i piicinu poruchy statiky c¢i
integrity panevniho dna Zeny.

Bolest hraze v prubéhu prvniho tydne po porodu zavisi na typu a rozsahu porodniho
poranéni a je popisovana u 38 — 91 % zen [123, 148]. V piipad¢ epiziotomie bolesti
pretrvavaji v riizné mite u 25 % Zen po 3 mésicich [73] a u vice nez 10 % Zen 1,5 roku
po porodu [31]. Ve skupiné ¢eskych zen po mediolateralni ¢i lateralni epiziotomii bolesti
ptetrvavaly u 72 % po 10 dnech, u 22 % po 3 mésicich au 5 % pul roku po porodu [123,
160]. Asi 19 % Zen udava alespon néktery ze symptomu analni inkontinence do roka po
vaginalnim porodu, zavaznost pfitom zalezi na rozsahu porodniho poranéni hraze [111].
Prevalence analni inkontinence po porodu je v literatuie udavana ve velmi Sirokém
rozmezi vzhledem k nejednotné metodice a definici. Dle literatury se pohybuje mezi 2

— 29 % po 3 mésicich a 2 — 22 % po 6 mésicich [132]. Ve vlastni skupiné ¢eskych Zen
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po epiziotomii byla 4% prevalence pul roku po porodu [190]. Dyspareunii trpi 62 % Zen
po 3 mésicich a 31 % Zen po 6 mésicich po vaginalnim porodu [14]. Dle studie z vlastniho
pracovisté, v piipadé vaginalniho porodu s episiotomii trpi bolestmi pfi pohlavnim styku
71 % Zen po 3 mésicich a 53 % Zen po 6 mésicich [160]. Prevalence stresové, urgentni a
smiSené inkontinence moc¢i 20 let po porodu je 15 %, 6 % a 14 % [88]. Z dlouhodobého
hlediska je vaginalni porod a s nim spojené poranéni zodpovédny za dvojnasobnou
prevalenci sestupu panevnich organt a o 67 % vyssi prevalenci mocové inkontinence po
20 letech ve srovnani s cisafskym fezem [87, 88]. Avulzni poranéni musculus levator ani
¢i jeho ballooning vedou ke snizeni kontraktility péanevniho dna a rozSifeni
urogenitalniho hiatu, spojené se zvySenym rizikem sestupu panevnich organi, zejména
v pfednim a stfednim kompartmentu [57]. Toto poranéni navic zvySuje riziko selhani
klasickych operaci sestupu panevnich organu [58, 184] a ma negativni vliv na sexualitu

Zeny po porodu [226].

Je v8ak nutno uvést, Ze téhotenstvi a vaginalni porod nejsou jedinou pii¢inou vsech
poruch panevniho dna. Byly popsany poruchy panevniho dna i u fyzicky zdatnych
nerodivsich Zen, nejcastéji v souvislosti s nadmérnou fyzickou aktivitou spojenou s

narazy [32, 69, 162], s koufenim [63], ¢i s chronickym kaslem [165].

1.3 Prevence porodniho poranéni

Po staleti se porodnici i porodni asistentky zabyvali otdzkou, jak snizit incidenci ¢i
zéavaznost porodniho poranéni. Nékteré metody byly zavrzeny ¢i zapomenuty, vétSina
uzivanych metod nebyla spolehlivé prozkoumana a pouze u par uZivanych metod byl
skutecné prokéazan piinos. Né&které metody jsou praktikovany te¢hotnou Zenou pied
porodem, jiné porodnikem ¢i porodni asistentkou v prub&hu porodu. V nasledujicim

piehledu jsou shrnuty jednotlivé moznosti primarni prevence porodniho poranéni.

1.3.1 Antepartalni prevence poranéni hraze

Rozsah porodniho poranéni hraze je ¢aste¢né¢ ddn mirou elasticity hraze a zptisobem
vedeni porodu. Jiz pfed porodem je tedy mozné zenam doporucit techniky, které
elasticitu hraze zvySuji ¢i Zenu pfipravuji na pocity, které bude zazivat v prab¢hu porodu.
Podpora a informovanost v prenatalnim obdobi je rovnéz velmi dtlezita pro zlepSeni

spolupréce a sebeovladani rodi¢ky pii porodu.
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1.3.1.1 Masaz, hraze pied porodem

Masaz hraze t€hotnou ¢i jejim partnerem pied porodem je jednou z nejprostudovanéjSich
metod antepartalni prevence porodniho poranéni. Technika masaze spociva v plisobeni
lehkym tlakem na centrum tendineum perinei a poté do stran. Zena zavede prsty cca 3

cm do pochvy, uchopi hraz a masiruje ji ve tvaru pismene U [218].

Dle Cochranovy databidze masaz hraze t€hotnou Zenou denné od 34. - 36. tydne
téhotenstvi do porodu u prvorodicek statisticky vyznamné snizuje incidenci poranéni
vyZzadujici suturu (OR 0,9, NNT 15) a nutnost provedeni epiziotomie (OR 0,8, NNT 21)
[17]. Pravidelnd masaz vede k uvolnéni hraze a uvédomeéni si svali hraze t€hotnou zenou,
coz vede nejen ke zvySeni elasticity hraze, ale i zlepSeni volni kontroly a spolupréce Zzeny
pii porodu. Je doporu¢eno masaz provadét cca 10 minut denné na noc po dostate¢né
hygien¢ a lubrikaci posevniho vchodu [131]. U nullipar byla efektivita této intervence
jednoznaéné prokazana v rozsahlé kanadské randomizované kontrolované studii. Zeny,
které pfed porodem masaz hraze provadély, mély o 9 % vyssi pravdépodobnost porodu
s intaktni hrazi. Studie vSak neprokézala Zadny statisticky vyznamny rozdil u rodivsich
Zen a Zadny rozdil v incidenci ¢i zavaznosti poruch panevniho dna, konkrétné v
bolestivosti hraze, dyspareunii, ¢i inkontinenci moci, plynt ¢i stolice 3 mésice po porodu
[131]. V ndhodném vzorku populace Zen, které porodily na GPK FN Plzen, jsme zjistili,
Ze masaz hraze je nejcast&ji uzivanou technikou antepartalni prevence. Piesto s ohledem
na mozny piinos a prakticky nulova rizika metody je 34 % nullipar, které se masaZi

vénovaly, relativné malo [231].

1.3.1.2 Vaginalni dilatacni balonky

Jedna se o komer¢né propagovanou a velmi kontroverzni metodu. Vychazi z tradi¢nich
metod africkeho porodnictvi (Mbarara, Uganda), kdy byly rizné velikosti dyné kalabasy
antepartalné uzivany k dilataci porodnich cest. Epi-No™ je némecky vynalez
(TECSANA, Mnichov, Némecko) prvné predstaveny a testovany na némeckych
prvorodi¢kach [97]. Na ¢eském trhu je od roku 2009. Aniball™ je ¢esky vyrobek, ktery
se od diive zminéného balonku vyrazné nelisi a je na trhu od roku 2014 (RR Medical,
Troubsko, CR).

Dle instrukci na webovych strankach vyrobct je doporu¢eno s balonkem cvicit od 37.
tydne téhotenstvi az do porodu cca 30 minut denné. Zatizeni se sklada ze silikonového
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balonku tvaru osmicky a rucni pumpy s nebo bez ukazatele tlaku. Pfi cviceni si Zena
zavede vEtsi zaoblenou Cast balonku do pochvy a nejprve posiluje panevni dno
stahovanim a uvoliilovanim po dobu asi 10 minut. Poté Zena baloének co nejvice nafoukne
a necha balonek nafouknuty v pochvé dalSich 10 minut. Muze citit tlak, ale neméla by
citit bolest. V posledni fazi zena uvolni svalstvo panevniho dna a pomoci bfi$niho lisu
se snazi balonek vypudit z pochvy. Cilova hodnota dosazeného praméru dilatace u Epi-

No je 8 — 10 cm, v ptipad¢ Aniballu je udavan obvod 28 — 30 cm.

Dle vyrobce a prvnich studii jim sponzorovanych vede uzivani Epi-No pied porodem k
redukci frekvence epiziotomie [96, 129], zkraceni druhé doby porodni a zvySeni poctu
intaktnich hrazi [130, 187]. Existuji také nazory, ze cvi¢enim s t€émito pomtckami Zena
ziské lepsi kontrolu nad panevnim dnem a dojde k sniZeni ptedporodnich obav a stresu.
Takové nazory je obtizné védecky ovéfit, avsak meta-analyza studii prokazala, Ze Epi-
No nesnizuje frekvenci episiotomii, nezkracuje druhou dobu porodni, nesnizuje pocet
porodnich poranéni analniho svérace a ani nezvysuje procento Zen, které porodily bez
poranéni perinea [25]. Nasledné fadné provedend australska multicentrickd prospektivni
randomizovana kontrolovana studie neprokéazala na 660 Zenach jakykoliv klinicky ptinos
Epi-No v prevenci poranéni hraze, ruptury analniho sfinkteru ¢i avulze musculus levator
ani [121]. Tato prace vSak zaroven ukazala na bezpe¢nost metody, nebot’ cviceni s Epi-
No nevedlo k poSkozeni panevniho dna [121]. Kvalitni studie ohledné pfinosu Aniballu
provedeny nebyly. Existuje pouze jedna Ceskd prace z mensSiho pracovisté, kterd
prokézala zvyseni podilu intaktnich hrazi (43,1 vs. 14,1 %) a snizeni po¢tu epiziotomii
(29,3 vs. 57,7 %) ve skupiné s vaginalnimi dilata¢nimi balonky [22]. Pocet episiotomii
ve skupiné s vaginalnimi dilatacnimi balonky zde vSak pouze odpovidal mezindrodnim
doporucenim stran frekvence provedeni epiziotomie [31]. Této frekvence je mozné

dosahnout pouhou zménou medicinského piistupu k finalni fazi porodu.

1.3.1.3 Kurzy pro téhotné

Kurzy pro téhotné piedstavuji dalSi mechanismus priméarni prevence porodniho poranéni
a sekundarni prevence jeho nasledki. Z tuzemskych publikovanych dat vyplyva, Ze
kurzy v Ceské republice navitévuje pfiblizné pétina zen [22, 231]. Dotaznikova studie z
naseho pracovisté prokazala, ze internet je nejcastéjsSim zdrojem informaci o moznostech

prevence porodniho poranéni [231]. BohuZel se jedn& o nerecenzovany zdroj, kde mnoho
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zen ziska informace nepodlozené a zavadéjici. Porodni asistentky, které kurzy poradaji,
informuji Zeny ohledné¢ vSech mozZnosti antepartalni prevence. Poskytuji ovéiené
informace a podporuji je v provadéni nékterych technik, jako jsou masaz hraze ¢i cviceni
panevniho dna. Zaroven poskytuji informace nutné k umoznéni rozhodnuti rodi¢kou za
porodu a pfipravuji na mozné komplikace, které mohou pii porodu nastat [146].
Navzdory ocekavani vSak v australské pilotni randomizované studii mezi 100
nulliparami nevedla pfedporodni piiprava s vyukou spravného tlaceni a relaxace
musculus levator ani pfed porodem ke statisticky vyznamnym rozdilim ve zpusobu
porodu, délce druhé doby porodni, ani poranéni hraze [171]. Ugast na takovych kurzech
nicméné sniZzuje Uzkost a obavy Zeny pied porodem v neznamém zafizeni [198].
Australska souhrnna préce hodnotici pifinos piedporodnich kurzi prokazala urdity
pozitivni vliv v podob¢ shizeni piijmi pro dolores praesagientes, snizeni uzkosti rodicky
a zapojeni partnera, nicméné Zadny prokazatelny vliv na vlastni pribéh spontanniho

porodu a jeho vysledky prokazan nebyl [71].

1.3.1.5 Fyzioterapie a posilovdni svalii panevniho dna

Posilovani svalli panevniho dna je ¢asto povazovdno za nastroj sekundarni prevence
poruch panevniho dna po porodu. Jedna se 0 ucinnou metodou prevence
symptomatického prolapsu panevnich organt, inkontinence moci i stolice [23, 90].
Cviceni svalt panevniho dna je pfinosné i jako primarni prevence vzniku mocové
inkontinence v pozdni gravidit¢ a po porodu [61, 159]. Dle posledniho souhrnu
Cochranovy databaze je cviCeni svalil panevniho dna v prabéhu téhotenstvi spojeno se
snizenim incidence mocové inkontinence v pozdnim t€hotenstvi (OR 0,38) a 3 aZ 6
mésicti po porodu (OR 0,71) [235]. Tento rozdil vak jiZz pozorovan nebyl 5 az 6 let po
porodu [235]. Mezi n¢kterymi porodniky a porodnimi asistentkami panuje piesvédcent,
ze silné panevni dno (naptiklad z jizdy na koni) miZe branit v porodu. Spravné cviceni
panevniho dna ale buduje silné, avSak Zenou dobte kontrolované svaly, jejichZ relaxace
naopak porod usnadni [196]. Dle norské randomizované kontrolované studie mély Zeny,
které systematicky cvic€ily svaly panevniho dna, méné Casto prolongovanou druhou dobu
porodni nad 60 minut [196]. Pfedporodni cviceni svali panevniho dna nezvysuje riziko
epiziotomie, operativniho porodu a poranéni hraze u prvorodicky [62]. Manometricka

prospektivni studie prokazala, Ze ani kontrak¢ni sila svalti panevniho dna, klidovy tlak v
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pochvé ani vydrZz svali panevniho dna nezvySuji riziko akutniho cisafského fezu,
prolongované druhé doby porodni, epiziotomie ¢i poranéni analniho svérace [21]. Silné
svaly panevniho dna tedy neznevyhodiiuji Zenu pii porodu, ale naopak cviceni snizuje

prevalenci mocové inkontinence na konci té¢hotenstvi a po porodu.

1.3.1.4 Alternativni metody primdrni prevence

Jedna se o metody Casto doporucované porodnimi asistentkami ¢i dulami, které sahaji
mimo ramec mediciny zalozené na dikazech. Okrajové jsou t€hotnymi Zenami uzivany
a uvadim je pro Uplnost. Nejcastéjsim doporucenim je uZivani ¢aje z maliniku od 34.
tydne t€hotenstvi. K jeho tdajnym Gc¢inktim se fadi uvolnéni svalit malé panve, piiprava
porodnich cest a zkraceni porodu. Navzdory ocekavani vSak v randomizované
kontrolované studii nebyl prokazan jeho ptinos ve zkraceni prvni doby porodni ani
ovlivnéni vysledku porodu v¢etn€ porodniho poranéni [210]. Pravidelné uzivani Inéného
seminka by mélo uvoliiovat porodni cesty a podporovat zrani délozniho hrdla a stfevni
peristaltiku. Tento efekt vSak nebyl nikdy prokazan. Pies velmi Siroké a oblibené vyuZziti
bylin v t€hotenstvi existuje pouze nékolik studii, vénovanych studiu t¢inku této 1é¢by.
Kromé vyuziti zazvoru pii 16€b€ hyperemesis gravidarum [42] neexistuje Z&dna
prokdzana klinicka indikace pro wuziti jinych bylin v 1é¢bé té€hotnych Zen. Z
homeopatickych 1ékt jsou vyuzivany Actaea racemosa, Caulophyllum, Arnica montana,

Gelsemium sempervirens, opét bez védecky prokazatelného ucinku [24, 216].

1.3.2 Antepartalni prevence poranéni musculus levator ani

V prubéhu vaginalniho porodu dochazi k extrémnimu protazeni musculus levator ani a
nervd, které ho inervuji. Tomuto protazeni prakticky nelze zabranit. Jako slibnd metoda
se jevila postupna dilatace a protahovani levatoru s pomoci Epi-No™ [202]. JiZ citovana
australskd randomizovand kontrolovana studie neprokéazala ptinos cvic¢eni pomoci Epi-
No™ na sniZeni incidence avulzniho poranéni musculus levator ani &i jeho ballooningu
[121]. Protektivni efekt nacviku relaxace levatoru antepartalné v ramci piedporodnich

kurzi rovnéz nebyl prokazan [171].

Cisafsky fez tedy zatim zistava jedinou moznosti antepartalni prevence poranéni
komplexu musculus levator ani a s tim spojenymi nasledky. Protektivni efekt cisaiského

fezu byl nejvétsi v prevenci sestupu panevnich organt [87], mocové inkontinence [149]
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a nejmensi v prevenci fekalni inkontinence [150]. Pfinos cisafského fezu v prevenci
poruch panevniho dna je nutné vyvazit s riziky cisatského fezu pro dité (astma, alergie,
obezita) i pro nasledné t¢hotenstvi (zvysené riziko potratu, imrti plodu, placenta praevia,
placenta accreta i abrupce placenty) [125]. Provedeni cisaiského fezu u vSech rodiéek by
jisté bylo medicinsky, spoleCensky, eticky, ale i ekonomicky netnosné. V ramci
prevence porodniho poranéni se objevuji snahy vyselektovat skupinu rodicek, kde je
riziko avulze levatoru a rozvoje dysfunkce panevniho dna natolik vysoké, ze pievazi
rizika a nevyhody spojené s cisatskym fezem. Napiiklad analyza Svedského registru
ukazala, Ze prevalence sestupu panevnich organti byla dvojnasobna u mensich Zen (vyska
pod 160 cm), které porodily dité¢ s porodni vahou nad 4000 g ve srovnani s béznou

populaci [87].

Prestoze antepartalni predikce poranéni m. levator ani je dle nekterych autorti téméf
nemozna [201], je snahou fady skupin identifikovat Zeny, pro které by byl cisaisky fez
stran prevence poruch panevniho dna piinosny [107, 234]. Byl vypracovan nomogram,
uréeny k predikci poranéni m. levator ani na zakladé OASIS, trvani druhé doby porodni
a klestového porodu [52]. Tento nomogram neumoziuje antepertalni predikci poranéni,
identifikuje ale Zeny s vy3Sim rizikem, které by mohly profitovat z nasledného vysetieni
a fyzioterapie panevniho dna. V ramci antepertalni predikce byl recentné vypracovan a
validovan skorovaci systtm UR-CHOICE (Tabulka 1.3.2), ktery zohledfiuje nékolik
parametrti, podle nichz by bylo mozné provést rozhodnuti, ktera by maximalizovala
Sance na bezproblémovy porod bez nasledkti v podobé inkontinence modi, stolice a
prolapsu panevnich organa [234]. Tento systém je v soucasnosti k dispozici v podobé
on-line kalkulatoru na http:/riskcalc.org/UR_CHOICE/ [107]. Model umoziuje
individualizovanou predikci rizika rozvoje poruch panevniho dna 12 a 20 let po porodu.

Mohou byt vyuzity ve vybéru rizikovych pacientek, které mohou profitovat
z preventivnich opatieni antepartalné (elektivni cisafsky fez, v€asna indukce) ¢i po

porodu (uprava télesné hmotnosti, cviceni panevniho dna).
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Tabulka 1.3.2: UR-CHOICE skorovaci systém

UR-CHOICE

U Ul before pregnancy inkontinence moci pied ot€hotnénim
R Race/ethnicity rasa/etnikum
C Child bearing started at what age? vek pii prvnim porodu
H Height (mother’s height) vySka matky
@) Overweight (weight of mother, BMI  nadvaha matky
)
| Inheritance (family history) rodinna anamnéza
C Children (number of children pocet chténych déti
desired)
E Estimated fetal weight odhadnuta porodni vaha
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1.3.3 Intrapartalni prevence - porodnické intervence

Byla navrZena fada technik s cilem minimalizace porodniho poranéni. Néktera byla
zapomenuta, jind zavedena do praxe. Zpusob a Cetnost jejich provedeni vSak vykazuje
vyraznou variabilitu, a to na mezinarodni Grovni, na tirovni jednotlivych pracovist’ i mezi
jednotlivci. Vyzkum na tomto poli je velmi obtizny, zatizeny fadou zavadéjicich faktort,

organizacnich a etickych piekazek. Zavedeni vysledkti vyzkumu do praxe je jesté

vvvvvv

Potieba provedeni jednotlivych intervenci zavisi na riziku poranéni dané rodicky, které
se mezi rodikami vyrazné li§i. Populace, na které byla studie provedena, nemusi
odpovidat populaci, se kterou porodnik klinicky pracuje. Vétsina intervenci je provadéna
ad hoc na zéklad¢ zkuSenosti porodnika ¢i porodni asistentky. Rozhodnuti o vybéru dané
intervence musi byt provedeno rychle, a je proto spiSe provadéno na zakladé pedchozi
zkuSenosti a zab¢hlé praxi nez na zakladé vysledkt védeckych studii. Randomizované
kontrolované studie by jisté byly nejlepsi metodou hodnoceni jednotlivych intervenci,
nicméné maly pocet Zen v souborech a nemoznost zaslepeni casto zhorsuji kvalitu studii
necastych poranéni, jako je poranéni analniho svérace. Problematikou porodnickych
intervenci ve druhé dobé porodni jsem se zabyval ve své disertacni praci, kde jsou
vybrané intervence popsany podrobné&ji [194]. Nasledujici podkapitola shrnuje
nejcastéjsi intervence provadéné v pribéhu porodu a navrhované ke snizeni incidence a

zavaznosti porodniho poranéni z pohledu mediciny zalozené na diikazech.

ZjednodusSené existuje Sest potencialnich principt, které by mohly sniZit rozsah poranéni

hraze pii vaginalnim porodu:
1/ snizeni tfecich sil (porodnicky gel)
2/ zvySeni elasticity hraze (masaz hraze pted porodem, ptikladani horkych rousek)

3/ zmenseni prostupujiciho obvodu hlavi¢ky (Ritgeniiv manévr, manudlni ¢i digitalni

rotace zahlavi pfi zadnim postaveni)
4/ zpomaleni profezavani hlavicky (soucast chranéni hraze, fizené tlaceni)
5/ snizeni bodového napéti na zadni komisuie (chranéni hraze)

6/ rozsifeni poSevniho vychodu (epiziotomie)
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1.3.3.1 Lubrikace

Jedna maléd prospektivni studie (183 porodil) prokazala zkraceni trvani druhé doby
porodni 0 26 minut (tj. 30 %) a snizeni incidence porodniho poranéni ve skupiné
s porodnickym gelem [205]. Zadna dalsi studie v3ak nepotvrdila tyto vysledky. Izraelska
randomizovana kontrolovana studie na 164 Zenach naopak nebyla schopna prokazat
rozdil v rozsahu a cCetnosti porodniho poranéni pii pouZiti jojobového vosku a
mandlového oleje s vitaminy [93]. V sou¢asné dobé neni v Ceské republice dostupny
zadny oficialni lubrikant vhodny k pouziti pti porodu. Vodni prostiedi by mohlo
teoreticky branit sliznice pfed vysychanim a zlepSovat lubrikaci poSevniho vchodu.
Porod do vody nevede ke snizeni poranéni hraze, frekvence operativnich poroda ani

cisafského fezu [34].

1.3.3.2 Masaz hraze v pritbéhu porodu

Masaz hraze ¢i roztahovani hraze v pribéhu druhé doby porodni jsou v klinické praxi
Casto uzivané, prestoze pouze malo studii studovalo jejich efektivitu. Dle posledniho
ptehledu z Cochranovy databdze byla masaz hraze v pribéhu porodu ve srovnani
s nechranénim hraze ¢i rutinni péci spojena se snizenim Cetnosti OASIS [1]. Vzhledem
k variabilit¢ komparativni skupiny (zadné chranéni hraze, Ritgentiv manévr, chranéni
hraze) ale neni mozné tyto studie sdruzit. Masaz prsty porodni asistentky byla zkoumana
u vice nez tisice porodt v rdmci australské randomizované kontrolované studie. Autofi
neprokézali rozdil mezi rameny studie [220]. Tyto zavéry potvrdila dalSi mendi RCT
[122]. Dle malé iranské randomizované kontrolované studie vedla masaz hraze s
vazelinou pfi porodu ke zkraceni druhé doby porodni a zvySeni integrity hraze, poranéni

analniho svérae nebylo zaznamenano ani v jedné skuping [78].

1.3.3.3 Prikladani horkych rousek

Dle piehledu Cochranovy databaze je prikladani horkych rousek na hraz v druhé dobé
porodni u¢innou metodou, ktera vede ke snizeni rizika poranéni analniho svérade pfi
porodu (OR 0,46) [1]. U Zadné ze studii z kterych meta-analyza vychazi, vSak nebylo
jasné definovano nacasovani pouziti ani délka ptikladani rousek. Dvé observaéni studie
z USA ukazuji mirn€ protektivni efekt ptikladani horkych rousek na hraz v druhé dobé

porodni [3, 94]. Vysledky RCT na toto téma naznacuji opacny zavér. Australska studie
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prokézala snizeni rizika OASIS, nicméné jak bylo pfiznano autory, studijni skupiny
nebyly dostateéné velké ke studiu rizika OASIS. Ve studii neni popsana standardni péce
a incidence OASIS je velmi vysoka v kontrolni skupiné se standardni péci (8,7%) [39].
Vysledky je proto nutné brat s rezervou. Jina RCT z USA naopak neprokazala Zzadny
rozdil v poranéni hraze u skupin Zen steplymi rouSkami vs. masirovanim hraze
s lubrikantem vs. Zadny kontakt shrazi do profezavani hlavicky [4]. Je dulezité si
uvédomit, Ze praktické provadeni této intervence s sebou pfinasi fadu tskali — piili§
horké rousSky mohou rodicku popalit, rychle vychladnou a studené nemohou mit
piedpokladany efekt [135].

1.3.3.4 Ritgeniiv manévr

Tento manévr byl popsan v roce 1855 jako metoda, jejimz smyslem je napomahani
deflexi hlavi¢ky pres zadni hraz a jeji pomalé protlaovani skrz perinedlni struktury
mimo kontrakci jejim nejmenSim prostupujicim obvodem. [182] Metoda prodélala
mnoho modifikaci a nyni je jako modifikovany Ritgeniiv manévr prezentovana jako
metoda urychleni druhé doby porodni [195]. Tato modifikace nebyla schopna snizit
riziko OASIS ve Svédské RCT [112]. Autofi vsak spekuluji, ze von Ritgen provadél svij
manévr mimo kontrakci a k efektu pivodniho manévru se nemohou vyjadfit. Dle
posledniho piehledu z Cochranovy databaze neni popisovan Zadny vliv Ritgenova
manévru na OASIS vzhledem ke kontroverznim vysledkim vysvétlitelnych nejednotnou
metodikou provadéni této intervence (OR 1,22 pti Cl 0,78 — 1,96) [1]. Vzhledem k tomu,
Ze Ritgentiv manévr neni v ¢eskych knihach porodnictvi podrobné popsan, podrobné
jsme ho popsali v prehledové praci v Ceské gynekologii [195]. Napomahani deflexe
pokréenym prostfednikem skrz hraz rodicky je navic soucasti finské techniky chranéni
hraze [133]. Vysoké efektivita zavedeni této intervence do klinické praxe v podobé
sniZeni incidence OASIS byla jednozna¢né potvrzena fadou studii [91, 133, 134, 136,
137].

1.3.3.5 Manudlni rotace zdhlavi plodu v 1. dobé porodni

Porod plodu pti abnormalni rotaci zahlavim je spojen s dvojndsobnym rizikem OASIS
[15]. Publikované prace naznacuji, ze zadni postaveni je dobie detekovatelné pomoci
sonografie, ¢i palpacné a plod v pfednim postaveni na zacatku druhé doby porodni
neprodéla abnormalni rotaci [209]. Jsou tedy hledany metody usnadfujici spravnou
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rotaci hlavicky pfi zadnim postaveni vradmci prevence abnormalni rotace. Efekt
polohovani rodi¢ky nebyl navzdory oéekavani potvrzen. Svycarska RCT (439 Zen)
neprokazala piinos genupektoralni polohy v prvni dob&é porodni na usnadnéni rotace
plodu do piedniho postaveni [83]. Uspé&inost manualnich technik v pribéhu druhé doby
porodni naopak prokazana byla. Manualni rotace byla uspésna v 90 % ptipadi (155/172)
a vedla ke snizeni operativnich vaginalnich porodl ve srovnani s pracovistém, kde rotace
provadény nebyly [140]. V soucasné dobé probiha RCT zaméfena na zkoumani snizeni
rizika operativniho porodu a poranéni hraze digitalni rotaci hlavi¢ky plodu v zadnim

postaveni v pribéhu druhé doby porodni [81].

1.3.3.6 Zpomaleni priichodu hlavicky strukturami hraze

Zpomaleni profezavani hlavicky tak, aby struktury hraze mély dostatek casu na dilataci,
hraze, ale u Zen s velmi malym rizikem poranéni muze byt intervenci dostate¢nou.
Zpomaleni je dosazeno tlakem levé ruky na hlavi¢ku plodu pii profezavani a zaroven

vEasnym upozornénim rodicky, aby ptestala tlacit pti porodu hlavicky [133].

1.3.3.7 Zpusob tlaceni

Tlaceni muZeme rozdélit podle zacatku tlaceni na ¢asné, fizené porodnikem, ¢i opozdéné
fizené rodi¢kou dle potieby. Meta-analyza studii nepopsala rozdil v OASIS dle druhu
tlaceni [183]. Rovnéz nebyl popsan rozdil v OASIS pfi fizeném tlaceni s uzavienymi
hlasivkami (Valsalva) vs. tla¢eni ptes oteviené hlasivky. Problémem studie byl fakt, Ze
15 % Zen nebylo Valsalvova manévru schopno a 34 % zZen, které mély tlacit pies
oteviené hlasivky, tladily pfes uzaviené hlasivky [183]. Dle posledniho piehledu
z Cochranovy databaze nebyl zaznamenan rozdil v incidenci poranéni analniho svérace
(OR 0,87), ¢i epiziotomie (OR 1,05) u fizeného ¢i spontanniho tlaceni [141]. Zpisob

tlaceni tedy nema vliv na rozsah porodniho poranéni.

1.3.3.8 Chranéni hraze

Principem t¢inku chranéni hraze je rozlozeni pfi¢ného i pfedozadniho bodového napéti
na zadni komisufe na vétsi plochu [106, 238]. Vyhodnocovani t¢innosti této intervence
je velmi obtizné, jedna se o velmi aktualni a kontroverzni téma. Provedeneé studie totiz

nemaji jednotné zavéry. Pficinou je fakt, Ze neexistovala standardizovana definice ¢i
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jednoznaény popis provedeni. Pod pojmem chranéni hraze se muze skryvat pouze vyuziti
dominantni ruky k podpote hraze, ¢i jejimu stlaceni, ale vétSina autort popisuje praci
obou rukou pfi definovani této intervence. Za ucelem standardizace techniky provedeni
jsme publikovali klasifikaci chranéni hraze v monografii Perineal Trauma at Childbirth
[116]. Zpusob chranéni hraze nebyva zdokumentovan ¢i odesilan do registri, coZ
znemoziuje provedeni epidemiologickych ¢i retrospektivnich studii ve vétSim méfitku.
Zéavérem meta-analyzy studii hodnoticich efekt chranéni hraze bylo, Ze zatim neexistuje
dostatek dikazii pro to, abychom zménili praxi rutinniho chranéni hréze v pribchu
porodu [29]. V souladu s témito zavéry je i Delphi studie shrnujici nazor 20 experta v
oblasti porodnictvi, porodni asistence a urogynekologie. Nedostatky v metodice studii
jsou natolik zévazné, Ze je potieba fadné provedené multicentrické randomizované
kontrolované studie. Do provedeni této studie by méla byt technika chranéni hraze

doporucovana [101].

Konec 19. stoleti byl obdobim studia intervenci vhodnych pro sniZeni incidence a
zavaznosti porodniho poranéni. Bylo navrzeno mnoho intervenci a modifikaci chranéni
hraze, které byly shrnuty v piehledové praci z konce 19. stoleti [232]. Vzhledem
k nedostatkiim znalosti a absenci metod umozinujicich fadna védecka pozorovani, nebyla
ucinnost zadné z téchto metod dostatecné prozkoumana a jednoznacné prokazana a
vétsina byla zapomenuta. V souvislosti s alternativnimi porodnickymi metodami,
zejména porodem do vody, byly provedeny studie, které neprokazaly piinos technik
chranéni hraze [9, 156], a pfinos chranéni hraze se stal kontroverznim tématem. Po piijeti
doporuceni, ze by se porodni asistentka ¢i porodnik neméli v pribéhu porodu hraze nijak
dotykat [19], doslo k rozsifeni praxe ,,hands-off* zejména v anglosaskych zemich [219,
227]. Toto jesteé reflektovala nedavnd australska doporuceni [40, 170]. Zména
porodnické praxe vedla k vyraznému nartstu incidence poranéni analniho svérace v
anglosaskych zemich [41, 102]. Ve Velke Britanii byl popsan vice nez trojnasobny narast
incidence v pribéhu 12 let [85]. Naopak skandinavské studie naznacuji, ze rutinni
chranéni hréze snizuje riziko poranéni analniho sfinkteru. Studie srovnavajici dvé
pracovité ve Finsku a Svédsku ukazala, Ze na finském pracovisti, kde je chranéni hraze
provadéno rutinng, byla 4x mensi incidence poranéni analniho svérace [172]. Nékteré
norské studie popsaly vyrazny pokles (40 — 70 %) v incidenci poranéni analniho svérace

po zavedeni vycvikového programu pro personal porodnich sala [91, 133, 137, 221].
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Britska RCOG v reakci na narust incidence OASIS ve Velké Britanii a skandinavskou
zkusenost zahdjila jiz popsany OASI Care Bundle (viz kapitola 1.2.1.3), jehoZ nedilnou

soucasti je manudlni perinealni protekce.

1.3.3.9 Epiziotomie

Epiziotomie, rozsifeni introitu posevniho incizi hraze na konci druhé doby porodni, je
jednim z nejc¢astéjsich chirurgickych vykona provadénych u Zen [31, 80, 225]. Na rozdil
od chranéni hraze byly jednoznac¢né definovany a popsany jednotlivé typy epiziotomie
[72, 114, 124], coz usnadnilo studium jeji indikace [11, 43, 175, 178, 181, 192], techniky
provedeni [70, 114, 115, 117, 118, 222], sutury [127, 128] a nasledku [28, 46, 68, 75,
150, 207]. Epiziotomie je jednim z nosnych témat naseho pracovisté, proto jsme recentné
publikovali komplexni systematicky ptehled poznani v oblasti epiziotomie v

mezinarodni monografii [119].

Epiziotomie byla poprvé popsana jiz v roce 1741 sirem Fieldingem Ouldem [166]. Po
nasledujici stoleti byla vyuzivana sporadicky pouze pro obtizné, protrahované porody, ¢i
jako ndstroj urychleni porodu pfi tisni plodu. Po pfesunu rodi¢ek do nemocni¢niho
prostiedi zacal byt porod vniman vice medicinsky, coz vedlo k postupnému nérastu
poc¢tu epiziotomii [225]. Na pocatku 20. stoleti, byla doporucovana rutinni praxe
epiziotomie, nebyl divod hledat indikace, ¢i zpochybiovat jeji vyznam [33, 53]. Bylo
doporuc¢ovano provadét epiziotomii u vdech nullipar [173]. Na konci 20. stoleti vSak
ameriCti epidemiologové zpochybnili dogma, Ze rutinné provedena epiziotomie sniZuje
matefskou i novorozeneckou morbiditu [225]. Od té doby byla publikovana cela fada
studii, které upiesnily indikace pro provadéni epiziotomie a podpotily jeji restriktivni
uzivani [31]. Rozsdhld RCT prokézala, Ze frekvence epiziotomie nad 30 % nema
opodstatnéni [18]. V USA, kde je tradicné provadéna medialni epiziotomie, plati
Vv soucasnosti doporuceni, ze neexistuje zadna situace, kde by provedeni epiziotomie
bylo nezbytné [2]. Incidence epiziotomie tedy globaln¢ vyrazné klesa [20, 74, 80].
S cilem sniZeni frekvence provedeni epiziotomie jsme na naSem pracovisti analyzovali
duvody provedeni epiziotomie. Nasledné jsme identifikovali sporné indikace, jako tuha
neelastickd hraz, abychom nalezli prostor pro sniZzeni frekvence této operace pfi
zachovani kvality porodnické péce [192]. V ptipadé provadéni epiziotomie s cilem

snizeni zavaznosti porodniho poranéni je nutné si uvédomit, ze epiziotomie je poranéni
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I1. stupné. Jedna se tedy pouze o prevenci poranéni analniho svérace. Tento protektivni
efekt nebyl jednozna¢né prokazan, zejména kvuli nejednotné metodice studii,
nedostate¢nému popisu techniky provedeni, ¢i pfili§ ostrému thlu epiziotomie. Prestoze
nebyl prokazan ptinos rutinniho provadéni epiziotomie, tato intervence zustava
nepostradatelnou v indikovanych piipadech u Zen s vys$im rizikem poranéni hraze,

napiiklad pti operativnim vaginalnim porodu [47, 48].

1.3.4 Uskali vyzkumu porodnickych intervenci

Randomizované kontrolované studie jsou zlatym standardem pro hodnoceni G¢innosti
1ékaiskych intervenci a efektivity 1écby. Randomizace zde zaruc¢uje porovnavani skupin,
které¢ by v pfipad€, ze by nebyla studovana intervence provedena, mély rovnocenné
riziko vzniku porodniho poranéni ¢i dané poruchy panevniho dna. Nezavislé proménné
jako jsou parita, zptisob porodu, porodni vaha novorozence by mély byt u téchto skupin
zamé&nitelné. Zejména u intervenci provadénych v druhé dobé porodni je randomizace
velmi problematicka, nékdy i nemozna. Prubéh druhé doby porodni je neptedvidatelny,
potencialné¢ komplikovany piedem neidentifikovatelnymi a neméftitelnymi rizikovymi
faktory (stav hréze, stav plodu, spoluprace rodicky, snaha a zkuSenost porodnika).
Zaruceni srovnatelnosti studovanych skupin a prokdzani rozdilu v necastém poranéni
analniho svérace Ci jiném malo cetném nasledku porodu vyzaduje velky pocet sledovanti,
ktery neni organizaéné¢ mozny. Intervence jsou navic Casto provadény ad hoc dle
pfedpokladané indikace na zéklad¢ zkuSenosti porodnika ¢i porodni asistentky.
Rozhodnuti o jejich provedeni musi byt provedeno rychle na zakladé zhodnoceni
Klinického nalezu. Navic existuje vysoka variabilita v mife rizika poranéni mezi

rodi¢kami, ale i v technice provedeni mezi porodniky.

U observacnich retrospektivnich studii, studii pfipadt a kontrol i kohortovych studii je
dalSim zdrojem chyby vliv indikace. Pokud je sledovana intervence urCena pouze
pacientkam s velmi vysokym rizikem, nejsou Zeny, kterym je dana intervence provedena,
zcela porovnatelné s témi, kterym provedena nebyla. Dalsim Uskalim spolehlivého
hodnoceni retrospektivnich studii jsou nezaznamenane Udaje. K zajisténi dostate¢ného
poctu Zen je nutné vyuzit registr jako zdroj dat. Tyto databaze vSak shromazd'uji jen
omezené informace. VétSinou neobsahuji informace o UuZiti ¢i technice provedeni

ostatnich intervenci jako je chranéni hraze, masaz hréze, tlak na fundus, vyska hréze a
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jeji stav, které mohou vyznamné ovlivnit porodni poranéni. V pfipad¢ chranéni hraze
neni zpusob chranéni popsan a vzhledem k absenci definic, neni manévr proveden
standardizované. Chranéni hraze miize znamenat pouze kontakt dominantni ruky s hrazi
nebo zpomaleni profezavani hlavi¢ky jednou rukou bez pouZiti druhé ruky, piipadné
koordinovanou praci obou rukou. Srovnani mezi pracovisti a slouceni vysledka
jednotlivych studii do jedné meta-analyzy je vzdy velmi problematické a zavéry mohou
byt zavadgjici.

K piekonani fady vySe zminénych tskali, je mozné vyuzit biomechanické modelovani.
Modely z kone¢nych ¢astic umoznuji studium jednotlivych intervenci oddélené pii
zachovani vSech ostatnich parametrii konstantnich. Umoznuji kdykoliv zastavit virtualni
porod a provést méfeni. K vyznamnym cilim zakladniho vyzkumu v oblasti prevence
porodniho poranéni tedy musi patfit vytvofeni co nejdokonalejsiho modelu panevniho
dna v pribéhu druhé doby porodni a zjistit tkanové vlastnosti hraze u t€hotné Zeny

V pribéhu porodu.
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2 Cile vlastniho vyzkumu

V této kapitole jsou uvedeny cile jednotlivych sméra vlastniho vyzkumu v oblasti
primarni prevence poranéni panevniho dna a hodnoceni poruch péanevniho dna po
porodu. Zaroven uvadim i budouci smétovani vyzkumu v dané oblasti. Vysledky a

vystupy jsou podrobnéji rozvedeny v dalSich ¢astech prace.

2.1 Biomechanické principy chranéni hrdaze

Cilem vyzkumu v této oblasti a cilem jednotlivych studii bylo prokazat pomoci
biomechanickych principti pfinos chranéni hraze v podobé¢ snizeni bodového napéti na
zadni komisufe. Déle nalézt nejvhodnéjsi modifikaci spojenou s nejvétsim relativnim
snizenim napéti na zadni komisufe. Naslednym cilem bylo posoudit G¢innost této
modifikace pii vyznamné vétsi a mensi hlavicee plodu. Vyzkum dale pokracuje v podobé
vyzkumného zaméru ,,Cesko-Bavorska spoluprace ¢. 182: Virtualni modely pro prevenci
poranéni béhem porodu*. Jednéa se o spolupraci Gynekologicko-porodnické kliniky LF
UK v PIzni a Anatomického Gstavu LF UK v Plzni s vyzkumnym centrem Nové
technologie pii ZCU a Bavorskym Regensburg Center for Biomedical Engineering na
tvorbé virtualniho modelu kone¢nych Castic panevniho dna a porodnikovy ruky pfi
chranéni hraze béhem porodu. Model je postupné zdokonalovan a dopliiovan o ostatni
struktury panevniho dna a zaroven je vytvafen svalovy model porodnikovy ruky

k vyhodnoceni ergonomie chranéni hraze.

2.2 Vyvoj antepartdlniho hmatového imageru

Cilem vyzkumu je vyvin a testovani zafizeni, které by bylo schopné zméfit a
kvantifikovat elasticitu hraze pted porodem ke zlepseni predikce individualniho rizika
poranéni hraze. Model by m¢l poslouzit ke zdokonaleni vySe popsaného modelu a
spolehlivéjsimu vyhodnoceni efektivity antepartalnich technik. Jednd se o zcela
inovativni technologii. Po dodani alfa prototypu firmou Advanced Tactile Imaging Inc.
(Trenton, USA) bude dal$im cilem otestovat proveditelnost a bezpecnost vysetieni a
nasledné i jeho spolehlivost. V ptipadé¢ jeho ucinnosti je v planu multicentricka

mezinarodni studie k ovéteni vysledku.
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2.3 Vysledek porodu a poruchy panevniho dna po mediolaterdlni a

laterdlni epiziotomii

Cilem projektu bylo provést randomizovanou kontrolovanou studii srovnéavajici poranéni
panevniho dna a jinych vysledk porodu s mediolateralni a later&lni epiziotomii. Na
studii navazalo srovnani jednotlivych poruch panevniho dna, tj. bolesti, sexuélni funkce,
analni inkontinence a fekalni urgence a sexualita, po 24 hodinach, 72 hodinach, 10 dnech,

3 mésicich a 6 mésicich po porodu.

2.4 Vyznam nacasovdni epiziotomie pri neoperativnim vagindlnim

porodu

Cilem této sekundarni analyzy vyse zminéného projektu bylo porovnat vysledek porodu
a jeho nasledky v podobé poruch panevniho dna u Zen, kde byla epiziotomie provedena

pied ¢i v pribéhu profezavani hlavicky.

2.4 Hodnoceni kvality Zivota

K hodnoceni efektivity jednotlivych metod prevence, ale i sledovani a 1é¢bé poruch
panevniho dna je nezbytné vyuziti validovanych dotaznikl kvality Zivota. Cilem nasi
prace v této oblasti bylo provést mezinarodni prizkum mapujici uzivané skorovaci
systémy pro hodnoceni analni inkontinence. DalSi cilem v této oblasti byl validovany
pieklad dotazniku PISQ-IR dle protokolu IUGA. Nejvyznamnéj$im cilem v této oblasti
vyzkumu je vytvofit systém pro elektronicky sbér validovanych dotaznikti od pacientek

S pouzitim tabletu.
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3 Vybrané metodiky vyzkumu

3.1 Stereofotogrammetrie

Stereofotogrammetrie je neinvazivni metoda umoznujici prostorovou rekonstrukci
povrchu piedmétu ze dvou obrazti zaznamenanych ve stejném case ze dvou
definovanych mist [100]. Princip metody napodobuje binokularni prostorové vidéni.
Zkoumany predmét je zaznamenan dvéma fotoaparaty s piesné definovanym umisténim
a nastavenim. Nasledné je provedena rekonstrukce prostorového obrazu. Pied vlastnim
fotografovanim hraze je provedena kalibrace scény fotografovanim kalibra¢ni miizky.
Na zacatku druhé doby porodni je hrdz bodové oznaéena. Na pofizenych snimcich jsou
pomoci soufadnic kalibra¢ni miizky vypocitany skute¢né souradnice bodii v referenc¢nim
systému. Dle jejich rozloZeni pted a pti deformaci hraze v priabéhu profezavani hlavicky
je mozné zhodnotit smér a miru deformace hraze. Zmény polohy jsou vypocitany pro
kazdy bod a deformace a napéti pro kazdy trojuhelnik na hrazi. Napéti hraze je vzdy
hodnoceno v poslednim snimku tésné pted expulzi hlavicky plodu u kazdé prvorodicky
a porovnano se snimkem hraze pted aktivnim tlacenim rodi¢ky. Obrazek 3.1 zachycuje

postup stereofotogrammetrie hraze a vyhodnoceni jeji deformace.

Obrazek 3.1 - Stereofotogrammetrie hraze
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3.2 Virtudlni biomechanicky model konecnych Cdstic

Pokroky ve vypocetni technice umoZznily virtualni pocitatové modelovani organt a
struktur a jejich testovani pii zatézi. Modely panevniho dna jsou vhodné k testovani
chovani mékkych tkani porodniho kanalu pfi vaginalnim porodu a zaroven umoziuji
testovani rlznych intervenci, jako naptfiklad modifikaci chranéni hraze. Jeden zpiisob
modelovani je zalozen na metod¢ koneénych ¢asti [239]. Modelované objekty jsou
rozdéleny do casti spojenych uzly, které jsou jasné definovany v prostoru pomoci
diferencialnich rovnic. VyfeSeni téchto rovnic vypovida o aktualnim stavu dané ¢asti
v ¢ase. Tvorba modelu v ramci vlastni vyzkumné prace a jednotlivé testy byly provedeny
na NTIS a NTC pii ZapadoCeské univerzit¢ v Plzni. Modelovani hraze v ramci
experimentalniho mapovani perinea jsme podrobné popsali v kapitole Perineal Mapping
v monografii Perineal Trauma at Childbirth [116]. Model panevniho dna byl vytvofen na
zakladé dostupnych dat z pfedchozich experimentalnich, klinickych i biomechanickych
studii. K definovani modelu schopného reflektovat zmény v anatomii hraze v priabéhu
druhé doby porodni musela byt nadefinovana fada parametri: velikost a umisténi
struktur panevniho dna (os pubis, infrapubicky thel, dolni raménka stydké kosti, hiatus
genitalis, centrum tendineum perinei, anus), osa malé panve, rozméry hlavi¢ky plodu,
umisténi prstd na hrazi, plocha prstd porodnika v kontaktu s hrazi, pohyb prstd,
mechanické vlastnosti tkané, omezeni v pohybu. Tyto parametry je mozné ziskat bud’
z obrazové dokumentace magnetické rezonance, nebo pouze na zakladé znamych

rozméru pomoci softwaru HyperMesh.

Materialové vlastnosti (elasticita) hraze téhotné Zeny ptfed porodem bohuzel nejsou
zname. Pro modelovani mékkych tkani se obvykle vyuzivaji elastické, viskoelastické ¢i
hyperelastické materialy [76]. Vzhledem k mite deformaci hraze v druhé dobé porodni
neni elasticky materidl vhodny, pouZiti viskoelastického materidlu naopak vyZaduje
pomalé simulace, které¢ kladou nadmérné naroky na vypocet. Hyperelasticky model je
naopak vhodny pro velké deformace a jeho deformace nezdlezi na trvani napéti, coz
umoziuje kratké simulace [142]. Tento material byl proto vyuZzit pro modelovani hraze
v rdmci vlastnich studii [104-106]. V nasem ptipadé model hraze sestaval z 162 310
prostorove uspotradanych tetrahedrii o velikosti 2 mm. Byl postupné zdokonalovan a nyni
bude vramci vyzkumného zaméru ,Cesko-Bavorska spoluprace ¢. 182: Virtualni
modely pro prevenci poranéni béhem porodu‘* obohacen o vSechny svaly panevniho dna
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a 1 ruku porodnika. Model umoziuje simulovat deformace hraze v pribéhu jakéhokoliv

okamziku finalni faze druhé doby porodni a ovéfovat efektivitu jednotlivych intervenci.

Nejveétsi prednosti modelovani je fakt, Ze umoznuje relativné spolehlivé simulovat
deformace panevniho dna pfi vagindlnim porodu. Zarovein umoziluje hodnoceni
intervence izolované od ostatnich proménnych. Umoziuje totiz zménit pouze jednu
modifikaci intervence pfi zachovani podminek porodu a vSech ostatnich charakteristik
rodicky. Kone¢né umoziiuje zastaveni simulace v jakémkoliv okamziku a zméfit napéti

a deformace v kli¢ovém okamziku. V klinickém vyzkumu toto neni mozné.

Modelovani ma vsak vyrazné limitace. Modely z kone¢nych ¢asti piedstavuji v urcité
mife zjednoduseni reality. Tato simplifikace pobiha na n€kolika Grovnich — vynechani
struktur, u kterych se neoc¢ekava vliv na vysledek, zjednoduseni tvaru struktury ¢i jejiho
kotveni a vyuZiti homogenniho misto heterogenniho materidlu. Nejvétsim omezenim
modela z lidskych tkani je fakt, Ze znalost tkadnovych vlastnosti je znacné¢ omezena.
Optimalni by bylo ziskat informace z experimentalnich méteni. Experimentalni méteni
materidlovych vlastnosti hraze t€hotné Zeny narazi na nékolik ptekazek. Pfedné je eticky
velmi obtizné takovou tkan pro tyto ucely ziskat. Tkan¢ k testovani mohou byt ziskany
z kadaverti ¢i netéhotnych starSich zen v ramci rekonstrukéni operace. Vlastnosti
takovych tkani maji zcela jiné materialové vlastnosti a nejsou pro tento ucel pouzitelné.
Navic explantovand tkan testovanad "in vitro" m4d jist¢ jiné vlastnosti nez "in vivo".
Prestoze bylo vytvoieno nékolik numerickych modelti panevniho dna, vSechny jsou
zalozeny na datech z kadaveroznich preparata, které postradaji elasticitu a tonus zivych
tkani [38, 98, 110, 143, 154, 161, 168]. VSechny tyto modely, na rozdil od naseho modelu
[104, 106], pritom zcela postradaji hraz, nebot jeji vlastnosti jsou nejslozitéjsi a
nejvariabilngjsi.

M¢feni materidlovych vlastnosti hraze téhotné Zeny zatim zlstdva vyzvou dal$iho
vyzkumu. Soucasné elastografické metody (viz kapitola 3.3) zatim neumoznuji ploSné
snimani elasticity, coZ je u tak heterogenni struktury, jako je hrdz, nezbytné. V soucasné
dobé probiha na LF UK v Plzni ve spolupraci se Zapadoceskou univerzitou a Univerzitou
v Leuvenu studie na hrazich téhotnych ovci. Sbér materialu byl dokoncen, nyni budou
vzorky analyzovany histologicky a biomechanicky. Zaroven probihd vyvoj zafizeni,

které by bylo schopno elasticitu hraze kvantifikovat (viz kapitola 4.2).
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Obrazek 3.2 - Vyvoj biomechanického modelu hraze v pribéhu vaginalniho

porodu.

a. Model panevniho dna Zeny v sagitalnim fezu, b. model hraze ve studii [106], c. model
kone¢nych ¢asti fetalni hlavicky, d. model hraze s realnou hlavickou plodu a umisténim

prstd na hrazi ze studie [104].
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3.3 Elastografie - hmatové zobrazovani

Po staleti bylo vySetfeni pohmatem nejefektivnéjsi a necastcjsi vySetfovaci metodou.
Hmatovy vjem umoziuje rozlisit strukturalni zmény v mékkych tkanich, které¢ mohou
byt typické pro rtizna onemocnéni. Problémem klasického pohmatového vySetieni je
viak fakt, Ze jej nelze kvantifikovat, objektivizovat a opakovat mezi jednotlivymi
vySetiujicimi. Spolehliva metoda, ktera by byla schopna objektivné zméfit materidlové
vlastnosti tkan¢ jako jeji tuhost a elasticitu podobné jako pii palpa¢nim vySetieni, zatim

do praxe uvedena nebyla.

Od konce minulého stoleti jsou ve vyvoji rizné metody elastografie. Tyto metody
umoziuji vySetiit mechanické vlastnosti mékké tkané in vivo. Metody spocivaji v dodani
impulsu mekké tkani a sledovani jeji mechanické reakce. Impuls mtze byt tkdni dodan
mechanicky (tlakem na sondu), vibraci sondy, vyuzitim vnitinich zdroji pohybu (srde¢ni
tep, pulzace tepen) ¢i zvukovymi vinami [12, 65]. K zobrazeni elasticity je mozno vyuZzit

ultrazvuk, magnetickou rezonanci ¢i hmatové zobrazovani.

Ultrazvukova elastografie je relativné dostupna metoda. Ve vétsing piipadu se ale jedna

o kvalitativni vySetfovaci metodu. Existuji tfi zpsoby ultrazvukové elastografie [12,
167].

1. Staticka (kompresni) elastografie je nejCastéj$i metodou. Elasticita se urCuje na
zékladé rozdilu ultrazvukového obrazu pted a po kompresi tkané sondou. Metoda
umoziuje kvalitativni vyhodnoceni elasticity malého okrsku tkané.

2. ARFI (Acustic Radiation Force Impulse Elastography) vyuziva velkého
akustického tlaku fokusovaného ultrazvukového paprsku ke kompresi tkané.
Metodu umoziuje kvalitativni vyhodnoceni elasticity okrsku tkané, ktery je
rozvibrovan akustickym signalem.

3. Dynamicka elastografie pricnou vinou (shear wave elastography) je kvantitativni
metoda umoziujici vypocet modulu pruznosti tkané dle rychlosti $ifeni pticnych
(stfiznych) vin generovanych sondou. Technologicky se jedna o velice naro¢nou
metodu, kterd vyZaduje ultrarychlé zobrazovani a specialni sondy. Jeji dostupnost
pro klinickou praxi je zna¢né¢ omezena. Metoda je v soucasnosti studovana pro
svilj potencidl meéfeni elasticity rliznych tkani a nachdzi Siroké uplatnéni

v klinické praxi mimo obor gynekologie a porodnictvi [36]. Pro méfeni elasticity
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hraze vSak neni vhodna vzhledem k mozZnosti méteni pouze malého okrsku tkané

a nemoznosti jeji deformace sondou jako pfi vaginalnim porodu.

Magneticka rezonan¢ni elastografie (MRE) vyhodnocuje mechanické vlastnosti tkané
na zakladé¢ rychlosti S$ifeni stfiznych viln vznikajicich v tkdni jako odezva na
nizkofrekven¢ni mechanické viny [151]. Jedna se o nejnakladnéj$i metodu. Piestoze

naSla mnoho aplikaci v klinické medicing, pro vySetieni hraze neni vhodna.

Hmatové zobrazovani (Tactile imaging) je modalita medicinského zobrazovani, ktera
pfevadi hmatovy vjem do digitdlniho obrazu. Pfistroj vyuziva méfeni tlaku na sondu a
zmény umisténi v prostoru K vytvoteni hmatového obrazu (tactile image). Hmatovy
obraz je mapa tlaku, kde je specifikovan smér deformace tkan¢ [229, 230] (Obrazek
3.3.1). Priistroj tedy pracuje podobn¢ jako lidské prsty, kdy v pribéhu palpacniho
vySetfeni deformuje vySetfovanou tkan a méfi tlak/odpor vySetfované tkané. Tato
modalita vySetieni nalezla své uplatnéni zatim experimentdlné ve vySetfeni prsu,
myofascialnich trigger pointa (spoustové body), prostaty a zavésného aparatu pochvy
[65]. Z vy3e uvedenych metod je hmatove zobrazovani nejlevnéjsi modalitou, ktera je
obzvlasté vhodna k vySetieni elasticity povrchu tkané [65]. Po upravé sondy se tedy zda
byt nejvhodnéjsi k vySetieni elasticity hraze. V sou¢asné dobé ve spolupraci s vyrobcem

vyvijime zafizeni k hmatovému vySetieni pruznosti hraze pred porodem.

Obrézek 3.3.1 Hmatovy obraz pochvy.

Tii pravouhlé fezy 3D elastogramem pochvy ziskaném pomoci vaginalniho taktilniho imageru,

zdroj: grantova piihlaska NIH grantu ¢. 1R43HD095223-01 [67]
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3.4 Hodnoceni kvality Zivota pomoci dotaznikii

Kvalita zivota ma fadu aspektu, je dana télesnou, dusevni i spolecenskou pohodou a je
velice obtizné¢ méftitelnd. Cilem tady Iékaiskych obort je zlepsit kvalitu zivota, at’ uz
pomoci zmény prostiedi, zivotniho stylu, psychoterapie, farmakoterapie ¢i operace. Ke
spravnému zhodnoceni potteby a efektu 1écby je zapotiebi néstroji v podobé dotaznikil,
které jsou validovany a univerzalné pouZzivany, tak aby bylo mozné se na jejich vysledky
spolehnout a porovnat efektivitu 1é¢by. Vysledky téchto dotazniki jsou vyuzivany pro
klinickou praci, ke stanoveni spravné 1écby a vyhodnoceni jejiho efektu. Ve vyzkumu se

tyto dotazniky uplatiluji pfi ovéteni u€¢innosti novych postupt.

Vybér spravného dotazniku je mnohdy obtizny. Dotaznik musi byt pro pacientky
srozumitelny, jeho schopnost objektivizovat subjektivni stesky nemocné musi byt fadné
ovéfena a otazky musi byt standardizované tak, aby byly vysledky snadno srovnatelné.
Z téchto diivodu je tieba pouzivat publikované psychometricky validované dotazniky.
K usnadnéni vybéru dotazniku byla zaloZzena neziskova organizace ICHOM
(International Consortium for Health Outcomes Measurement). Tato spolec¢nost
organizuje vytvofeni mezinarodnich tyma experti, aby definovaly standardni sety
dotaznikd vhodné k hodnoceni daného onemocnéni. Pro obor Gynekologie a porodnictvi
zatim byly vypracovany sety dotaznikli pro hodnoceni té€hotenstvi a porodu,

hyperaktivniho moc¢ového méchyie a karcinomu prsu.

Pro optimalni vysledky dotazniku je nutné, aby byl dotaznik dostupny v matefském
jazyce pacientky. Proto jsou organizovany rizné pieklady dotaznikti. Napiiklad pieklad
dotazniku PISQ-IR hodnoticiho sexuélni funkce u Zen s prolapsem panevnich organti a
inkontinenci je organizovan mezinarodni urogynekologickou asociaci IUGA. Popis
postupu piekladu véetné pielozeného dotazniku byl publikovan v Ceské gynekologii
[193].
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4, Vysledky vlastniho vyzkumu

4.1 Biomechanické principy chranéni hrdaze

Ve spolupraci s kolegy ze ZapadoCeské univerzity a s vyuzitim metod popsanych
V kapitole 3.1 a 3.2 jsme byli schopni objektivné popsat deformaci hraze a doporucit
takovou metodu chranéni hraze schopnou nejvétsi redukce napéti na zadni komisuie

v prub¢hu finalni faze druhé doby porodni.

4.1.1 Stereofotogrammetrie hraze

V této studii byla potvrzena hypotéza, Ze napéti na povrchu hraze je nejvétsi v piiéném
sméru a je maximalni v oblasti zadni komisury. Nejvétsi povrchové napéti na hrazi bylo
vZdy zaznamenano v oblasti zadni komisury (v praméru o 177 %) a v pii¢ném sméru.
Jeden centimetr v oblasti zadni komisury byl tedy v praméru protazen na 2,8 cm v
pricném sméru. Napéti na hrazi bylo vice nez 4x vétsi v pricném nez predozadnim sméru.
Obvod hlavicky a novorozenecka hmotnost nejlépe korelovaly s mirou deformace hraze.
Vysledkiim odpovida i nejcastéjsi lokalizace a smér poranéni hraze pii porodu. Studie
byla prvnim krokem ve vybéru vhodné metody chranéni hraze a prokédzani potieby této
intervence v rutinni praxi. Prace byla publikovana v International Journal of Gynecology
and Obstetrics [238].

4.1.2 Modelovani chranéni hraze v priibéhu vaginalniho porodu

V pribéhu fady studii uskuteénénych ve spolupraci s NTIS, ZCU byl vytvofen a
nasledn¢ zdokonalen model hraze v pribé¢hu finalni faze druhé doby porodni. Model
umoznil ziskat informace o deformaci nejen povrchu, ale i hlubokych partii hraze a
efektu pfiloZeni prstii 11 cm od sebe po stranach hlavicky a stlacenim 1 cm medialné a
1 cm smérem k zadni komisuie (model B) a s pfiloZzenim prsti 11 cm od sebe a stlacenim
I cm k zadni komisufe, bez medidlniho posunu (model C). Pfi simulaci s chranénim
hraze doSlo k redukci napéti hraze v oblasti zadni komisury v celé jeji tloust’ce ve
srovnani se situaci bez piilozeni prsti (model A), a to 0 39 % (model B) a 30 % (model
C). Nejvétsim prinosem metody byl fakt, Ze biomechanicky model ndm umoznil studovat

Cist¢ efekt chranéni hraze a eliminovat ostatni proménné, které ovliviuji vysledek

40



vaginalniho porodu. Prace byla publikovana v International Urogynecology Journal
[106].

V navazné studii jsme na zdokonaleném modelu testovali celkem 38 variant pfilozeni
dvou prstti na hraz. Jednotlivé varianty se liSily ve vychozi pozici prstti na hrazi a
pohybem prstti medialné a posteriorné smérem k zadni komisufe. Pozice prsti a jejich
pohyb byl definovan v kartézské soustavé soutadnic s poCatkem na zadni komisuie.
Piestoze jsme pozorovali vyznamné rozdily mezi jednotlivymi variantami, téméf
vdechny varianty byly spojené se sniZzenim maximalniho bodového napéti na zadni
komisufe v porovnani s zadnou intervenci. NejlepSi varianta s relativné nejvetSim
sniZzenim byla ta, kde byly virtualni prsty pfilozeny na hraz 6 cm od zadni komisury
lateraln€ na ob¢ strany (x = +6) a 2 cm ventraln¢ (y = 2) a byl proveden souhyb prsti o
1 cm smérem ke stfedu (Ax=1) a bez pohybu prsti v pfedozadnim sméru (Ay=0). Tato
modifikace byla spojena s 28% relativnim sniZzenim napéti na zadni komisufe ve srovnani
s nulovou intervenci. Nejvétsi vyznam méla finalni pozice prsti, kdy se prsty nachazely
2 cm ventralné od zadni komisury a 5 cm lateralné na kazdou stranu. Biomechanicky
model ndm umoznil cilené studovat vyznam umisténi a pohybu prsti porodnika pti
zachovani ostatnich proménnych konstantnich. Prace byla publikovana v International

Urogynecology Journal [104].

V posledni zatim provedené studii tykajici se biomechanického modelovani jsme ovéftili
uc¢innost diive vyhodnocenych metod v pfipadé vyrazné vétsi (BPD 95 mm) a mensi
(BPD 87 mm) konfigurovné hlavicky plodu. Prokazali jsme, Ze vySe popsana
nejucinnéjsi varianta zdastala nejefektivnéjsi, shodn¢ jako dalSi téi nejucinnéjsi metody.
Studie poukézala na fakt, Ze sniZzeni napéti hraze je mnohem vyznamnégjsi v ptipadé velké
hlavicky plodu, protoze vétsi hlavicka plodu byla spojena s vyraznéj$im napétim na zadni
komisufe a manévr byl proto uc€inngjsi. Studie prokazala, Ze jeden manévr je univerzalné
vyuzitelny u porodu bez ohledu na velikost hlavicky. Prace byla publikovana v Casopise

PlosOne [105].

Nejveétsi limitaci vySe uvedenych studii je neznalost piesnych materidlovych vlastnosti
hraze. Proto neni mozny piesny vypocet napéti na hrazi a studie jsou omezeny na
relativni srovnani. Nelze tedy vypocitat, zda je snizeni dostatecné pro prevenci porodniho

poranéni. Porodni kanal je navic komplexnéj$i a hodnoceni pouze hrdze je vyraznym
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zjednoduSenim problému. Proto vramci dalsiho vyzkumu je vytvafen model
komplexnéjsi, nejen co se tyc¢e struktur panevniho dna v ném obsaZenych, ale i jejich
materialovych vlastnosti. Dalsi vyzkum na tomto poli je zaméfen na zkoumani metod

méfeni materidlovych vlastnosti hraze in vivo u t¢hotnych zen.

4.2 Vyvoj antepartdlniho hmatového imageru

Vétsina zen pied porodem se zajima o své riziko poranéni hrdze. VysSe zminéné
piredpovédni modely rizika zévazného porodniho poranéni opomiji jeden zasadni
individualni parametr, tedy elasticitu hraze. Tkanové vlastnosti hraze t¢hotnych zen
vykazuji zna¢né interindividualni rozdily. Dlouhodobym cilem naS$i préace je vyvinout
zafizeni schopné na zakladé vySetfeni elasticity hraze urcit individualni riziko zdvazného
porodniho poranéni a eventudlné zhodnotit efektivitu aktivit smétujicich k zvySeni
elasticity hraze (naptf. masaz hraze). Z tohoto diivodu jsme oslovili vyrobce zatfizeni,

které vyuZiva taktilni zobrazovani — Advanced Tactile Imaging Inc., Trenton, USA.

4.2.1 Design a testovani sondy ATI (Antepartum tactile imager)

Taktilni zobrazovani je schopné nasnimat elasticitu a zméfit materialové vlastnosti
plosn¢ ve 3D [65, 67]. Sonda vaginalniho taktilniho imageru nebyla pouZitelnd pro
snimani tkanovych vlastnosti hraze, protoze kviili svému tvaru nedocilila napnuti, ani
Caste¢né deformace hraze nutné ke zhodnoceni jeji elasticity. Proto jsme ve spolupréci s
vyrobcem pracovali na vyvoji tvaru sondy, ktera by byla schopna tohoto docilit.
Zaktiveni sondy vychazi z tvaru lebky novorozence a jejim ukolem je nasnimat elasticitu

hraze pii nékolikanasobné mensi deformaci pti prichodu sondy (Obrazek 4.2.1).

Obrézek 4.2.1 Design sondy pro ATI

Sonda ma podobny  pjocha pro
tvar a zakfiveni jako  pmatove
€ast lebky plodu v
kontaktu s hrazi

zobrazovani

-
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Ve spolupraci s firmou Advanced Tactile Imaging Inc. jsme navrhli a nechali vyrobit 4
prototypy sond (Obrazek 4.2.1). Tyto prototypy byly na naSem pracovisti testovany v
Klinické praxi, co se ty¢e obtiznosti inzerce sondy, obtiznosti vySetfeni, podobnosti
deformace hraze s vaginalnim porodem a bolestivosti vySetieni hodnocené pacientkou
pomoci VAS. Pacientky rovnéz zavedeni sondy porovnavaly s klinickym vaginalnim
vySetienim a transvaginalnim ultrazvukovym vySetienim. Prototypy byly kryté
navlekem a lubrikovany. Vysledky testovani prototypt jsou shrnuty v Tabulce 4.2.1.
Studie byla schvalena lokalni etickou komisi. Posledni prototyp (A4) méa plochu snimani
S8X77 mm.

Obrazek 4.2.2 Prototypy sondy pro ATI

Tabulka 4.2.1: Shrnuti testovani prototypu

Podobnost
Protot Pocet Inzerce Obtiznost | deformace | Bolestivost ZAver
YP 1 gen sondy vysetieni hraze s (VAS) ve
porodem
Al 3 Snadna Snadné Odlisna 1,3 Nelze pouzit
A2 10 | Oz, G sisi | Podobna 42 Nutno zGZit 0 3-5 mm
Nepfijemna
- , P Relativné -
A3 10 Nepfiijemna Obtizné . 3,2 Nutno zkrétit
podobnéa
Al 6 PI‘I:]”a.telner Snadné Podobna 2.9 Jen mirne upravy v
nepifjemna designu
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Zatizeni by mélo byt schopné zméfenim tlaku a posunu plochy sniméni pfi prichodu
pies hraz zhodnotit elasticitu hrdze in vivo pii mens$im roztaZzeni poSevniho vchodu.
Namétené hodnoty spolu se znalosti skute¢né velikosti hlavicky a velikosti kosténé
panve zeny umozni vypocet skute¢nych deformacnich sil v pribehu porodu a s tim
spojené riziko poranéni. Zafizeni tedy umozni vytvoieni personalizovaného modelu
panevniho dna pro virtudlni testovani riznych intervenci. Tento napad byl podrobné

sepsan v publikované patentové piihlasce [66].

V soucasné dob¢ probiha vyroba zafizeni. Nasledné budeme provadét jeho testovani na
nasem pracovisti a n¢kolika pracovistich v USA. V piipadé prikazu jeho efektivity a
bezpecnosti je v budoucnu v planu mezinarodni multicentrickd studie ke zhodnoceni jeho
pfinosu v primarni prevenci porodniho poranéni a ptfedporodnim poradenstvi. Zatizeni
ATI by tedy mélo byt schopno informovat lékate i t€hotnou zenu o elasticité jeji hraze,
kontrolovat ti¢innost jednotlivych antepartalnich intervenci a stanovit individuélni riziko
poranéni hraze zaloZené na elasticité hraze t€hotné zeny. Pokud bude spolehlive, takové
vySetfeni by umoznilo vybér vhodnych intervenci ante i intrapartalné ke sniZeni rizika

zavazného poranéni hraze.
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4.3 Poruchy pdnevniho dna po mediolaterdalni a laterdlni
epiziotomii

Teéto prospektivni randomizované studie a na ni navazujici zhodnoceni poruch panevniho
dna a nasledkii porodu s odstupem 24 hodin, 72 hodin, 10 dni, 3 mésice a 6 mésict po
porodu se zucastnily vSechny zeny po prvnim vaginalnim porodu na GPK FN Plzen v
obdobi od 1.4.2010 do 31.3.2012, kde bylo nutné provést epiziotomii (27,1 % Zen),
splnily zafazovaci a vyfazovaci kritéria a souhlasily se zafazenim do studie. Poruchy
panevniho dna byly hodnoceny s pomoci validovanych dotaznikii. Dotazniky byly
zaslany zpét pacientkami postou. Studie prokézala rovnocennost mediolateralni (MLE)
a lateralni (LE) epiziotomie a vzhledem k rozsahu projektu byla publikovéana v nékolika

publikacich.

4.3.1 Vysledek porodu

Celkem bylo do studie zafazeno 790 prvorodic¢ek (390 MLE, 400 LE). Soubory se mezi
sebou neliSily v zakladnich charakteristikach ani zhodnoceni vysledku porodu. Nebyly
pozorovany zadné rozdily v ¢etnosti poranéni analniho svérace (1,5 % u MLE vs. 1,3 %
u LE, p=0,7), ani dodateéném poranéni na hrazi (3,6 % vs. 3,0 %, p=0,6) ¢i v pochvé
(17,2 % vs. 21,0 %, p=0,2). Délka epiziotomie byla srovnatelna (36.9 mm vs. 37.6 mm,
p=0,5), nicméné LE byla dale od kone¢niku (33 mm vs. 40 mm, p<0.001). MLE byla
naopak spojena s klinicky nevyznamné rychlejsi suturou (12 min vs. 14 min, p=0,03) a
spotfebou Siciho materialu (1,04 vs. 1,08, p=0,03). Nebyly zaznamenany Zadné rozdily
v novorozeneckych vysledcich ¢i trvani druhé doby porodni. Vysledky byly publikovéany
v International Journal of Gynecology & Obstetrics [124].

4.3.2 Hojeni a ¢asné bolesti hraze

Navazujici studie se zabyvala poruchami hojeni a bolestmi v oblasti hraze po 24 a 72
hodinéch a 10 dnech po porodu. Bolestivost hraze byla hodnocena pomoci Pain Visual
Analogue Scale (VAS) [108], Verbal Rating Scale (VRS) [35] a Skalou hodnotici vliv na
bézné denni aktivity (ADL) [148]. Mezi srovnavané komplikace hojeni patfily: infekce
rany (otok, zarudnuti, sekrece, bolest v klidu a pii palpaci), Spotfeba antibiotik,

dehiscence v jizvé (kompletni ¢i Caste¢na), hematom, nutnost resutury a bolestiva
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defekace. Zeny navic hodnotily esteticky vzhled jizvy a svoji celkovou spokojenost po
10 dnech pomoci modifikované VAS [118].

Celkem jsme méli k dispozici dotazniky k analyze od 563 prvorodiéek (266 MLE, 297
LE). Skupiny se mezi sebou neliSily v zdkladnich charakteristikach ani v bolestivosti
hraze a uziti analgetik v obdobi 24 h, 72 h a 10 dni po porodu. Nenalezli jsme rovnéz
zadné rozdily v nutnosti resutury, hematomu, infekce ¢i dehiscence. Prevalence bolestive
defekace do 10 dnt po porodu (34,2 % vs. 30,4 %, p=0,3), subjektivni kosmeticky efekt
(76 vs. 72, p=0,1) i celkova spokojenost (76 vs. 75, p=0,6) byly srovnatelné. Prace byla

publikovana v International Journal of Gynecology & Obstetrics [123].

4.3.3 Sexualita a bolesti po 3 a 6 mésicich po porodu

Problematika sexuélniho Zivota a bolestivosti hrdze po tfech a Sesti mésicich po porodu
s episiotomii byla zhodnocena zvl1ast. Dyspareunie byla definovana jako bolest v oblasti
posevniho vchodu pii styku pfisuzovana jizvé po epiziotomii a byla hodnocena
ctytbodovou Skélou. Poporodni koitalni aktivita byla hodnocena dle ¢asu navratu k
pohlavnimu styku a jeho pravidelnosti, miry sexualniho vzruseni, sexualniho uspokojenti,
schopnosti dosahnout orgasmus a lubrikace. Bylo provedeno srovnani se stavem pied
otéhotnénim [208]. Bolestivost hraze, esteticky vzhled a spokojenost byla hodnocena

shodné¢ jako v predchozi studii s kratSim sledovanim [123].

Celkem 648 prvorodicek (306 MLE, 342 LE) odeslalo dotazniky po 3 a 6 mésicich po
porodu. Soubory se mezi sebou neliSily v zékladnich charakteristikach. Nenalezli jsme
zadné rozdily v navratu k pohlavnimu Zivotu do pil roku po porodu (98,0 % MLE vs.
97,7 % LE, p=0,7), dyspareunii 6 m&sict po porodu (15,6 % MLE vs. 16,1 % LE, p=0,9),
¢i zméné pohlavni vzruSivosti, uspokojeni, orgasmu ¢i lubrikaci. Déale nebyly
pozorovany Zadné rozdily v bolestivosti hodnocené pomoci VAS, VRS a ADL a uziti
analgetik ve sledovaném obdobi. Kosmeticky efekt hodnoceny pacientkou (92 vs. 91,
p=0,6) a celkova spokojenost (92 vs. 91, p=0,2) po 6 mésicich byly rovnéz srovnatelné.
Na zakladé nasich vysledku lze vyvratit negativni postoj k LE z obavy o zhorSeni kvality
pohlavniho Zivota, dyspareunie a horSi kosmeticky efekt po porodu. Préace byla

publikovana v ¢asopise Sexual & Reproductive Healthcare [160].

46



4.3.3 Andlni inkontinence a fekdlni urgence po 3 a 6 mésicich po porodu

Posledni studie z tohoto projektu se tykala prevalence analni inkontinence a fekalni
urgence a jejich zmény po porodu. Andlni inkontinence a fekalni urgence byly
hodnoceny pomoci Wexnerovy $kaly, protoze se jedna o nejéastéjsi skorovaci systém
analni inkontinence [189], ale zejména St. Mark's score [228], které bylo k tomuto u¢elu
doporuceno [185]. Analni inkontinence byla definovana jako St. Mark’s score > 4.
Dotazniky zaslalo celkem 666 Zen (300 MLE a 366 LE). Prevalence analni inkontinence
byla 7,3 % po 3 mésicich a 4,4 % 6 mésict po porodu. Ve srovnani obou typt epiziotomie
nebyl pozorovan rozdil, ale studie neméla dostatek subjektii, aby mohla byt ekvivalence
statisticky potvrzena. Stav analni kontinence prenataln¢ byl znam u 484 Zen (229 MLE
a 255 LE). Zajimavé bylo zjisténi, Ze predporodni anélni inkontinence vymizela po
porodu u 57 % zen po 3 mésicich a 77 % po 6 mésicich. Pfi analyze fekalni urgence jsme
zjistili statisticky vyznamné vyssi incidenci fekalni urgence u pacientek po provedeni LE
po Sesti mésicich (2,6 % MLE vs. 7,5 % LE, p<0,02); jednalo se vétSinové o de novo
fekalni urgenci. Spojeni fekalni urgence s laterlni episiotomii zatim nebylo popsano a
bude jej nutné ovéfit dalsi studii. Studie byla publikovana v International Journal of
Gynecology & Obstetrics [190].
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4.4 Vyznam nacasovdni epiziotomie pri neoperativnim vagindlnim

porodu

Tato kohortova studie byla vlastné sekundarni analyzou dat ziskanych pii projektu
popsaném v podkapitole 4.3. Vzhledem k prokazané ekvivalenci mezi MLE a LE byly
skupiny slouceny a rozdéleny do dvou skupin dle ¢asovani nastiihu. VeSkeré vysledky
Zen s episiotomii provedenou pted profezavanim (BC) a pii profezavani (AC) hlavicky
plodu byly porovnany: incidence OASIS, dodate¢né poranéni na hrazi a v pochve, Apgar
skore v 5. minuté, pH pupeénikové arterie, délka epiziotomie, délka druhé doby porodni,
krevni ztrata, infekce sutury, hematom, dehiscence, potieba resutury, bolestivost,
bolestiva defekace, pokus o pohlavni styk, pravidelny pohlavni styk, dyspareunie, analni

inkontinence a zacpa. Provedli jsme také dodate¢na srovnani mezi Zenami po LE a MLE.

Celkem jsme porovnali 490 prvorodic¢ek (86 BC a 404 AC). Soubory se mezi sebou
neliSily v zékladnich charakteristikach. Epiziotomie pted profezavanim byly Castéji
provadény lékaii, z divodu tisné¢ plodu. Proto bylo pH krve v pupecnikové arterii
statisticky vyznamné niz$i ve skupiné¢ BC. Rozdil OASIS nebyl statisticky vyznamny,
ale k poranéni doslo pouze ve skupind AC (4 MLE a 3 LE). Cetngj§i dodatené poranéni
pochvy, delsi epiziotomie a vyrazngjsi krevni ztrata byly pozorovany ve skupiné BC,
zejména u Zen po LE. Nebyly pozorovany rozdily v bolestivosti hrdze po porodu do 10
dni, ani po 3 a 6 mésicich. Bolestiva defekace po 10 dnech byla ¢astéjsi ve skupiné¢ BC
(48,8 % BC vs. 28,1 % AC, p<0,001). Dodate¢né analyzy ukazaly, ze tento rozdil byl
vyznamny pouze v podskupiné zen s LE. Skupiny se dale nelisily v ¢etnosti komplikaci

hojeni, navratu k pohlavnimu Zivotu a analni inkontinenci ¢i zacpé.

Z vysledkt studie vyplyva, Ze porodnik ¢i porodni asistentka by nemé€ly mit obavy s
vy¢kavanim provedeni nastiihu, az dokud nenastane indikace k jeho provedeni. Pozdéjsi
provedeni epiziotomie neni spojeno s hor§im anatomickym ¢i funkénim vysledkem
porodu. Je-li nutné proveést epiziotomii pted profezavanim hlavicky, je 1épe volit MLE.

Prace byla publikovana v ¢asopise Acta Obstetricia et Gynecologica Scandinavica [191].
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4.5 Hodnoceni kvality Zivota

4.5.1 Nastroje pro hodnoceni zavaznosti analni inkontinence

vvvvvv

Pro diagnostiku analni inkontinence je subjektivni hodnoceni pacientkou dulezitéjsi nez
objektivni vysSetfeni, protoze diagnoza analni inkontinence vyZzaduje zejména piistup
zaloZeny na symptomech [16]. Pro nalezeni jednotného, jednoduchého, rychlého a
spolehlivého skdrovaciho systému pro klinickou i vyzkumnou praxi jsme uspoifadali
mezinarodni priazkum hodnoceni analni inkontinence. Po diseminaci jednoduchého
dotazniku mezi odborniky na analni inkontinenci jsme ziskali celkem 143 odpovédi
(39,2 % gynekologli, porodnikti a urogynekologt, 49,7 % kolorektalnich chirurgd,
proktologti a obecnych chirurgtia 11,2 % gastroenterolog, fyzioterapeuti a akademiki).
Bylo udano 15 raznych systémii hodnoceni andlni inkontinence. Mezi nej¢astéji uzivané
systémy patfily Wexner skore 78 (49,1 %) a St. Mark's skore 29 (18,0 %). 19 (19,6 %)
respondentll, zv1asté chirurgl, uziva s t€émito skorovacimi systémy jesté dotaznik kvality
Zivota s andlni inkontinenci. Studie ptispéla ke sjednoceni terminologie a vyuZitelnosti
vysledkit vyzkumu i klinického managementu analni inkontinence. Préace byla

publikovana v International Journal of Gynecology & Obstetrics [189].

4.5.2 Validovany preklad dotazniku PISQ-IR

Nejednalo se o doslovny pieklad dotazniku, ale vytvoreni koncepéné€ rovnocenné verze,
kterd by byla snadno pochopitelnd pro ¢eské Zeny. Téma a kontext otdzek a polozek
nesmél byt zménén a pocet polozek musel odpovidat zakladni osnové. Zaroven vSak
musela byt nalezena takova terminologie, ktera by odpovidala tomu konkrétnimu
vyznamu. Proces lingvistické validace byl organizovan do nékolika etap. Po prvotnim
ptekladu dotazniku do ceského jazyka byla prvotni verze piedloZena pacientkam
navstévujicich urogynekologickou ambulaci. Na zékladé rozhovorti byl dotaznik
opakovan¢ piepracovan a diskutovan s pacientkami. Nasledn¢ byl pielozen zpét do
anglictiny dosud nezainteresovanym piekladatelem a predloZzen kontrole IUGA. Na
zékladé piipominek byl poté dotaznik finalizovan a publikovan v Gasopise Ceska

gynekologie [193].
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4.5.3 MESS - Medical Electronic Surveying System

Tradiéné jsou dotazniky kvality Zivota vypliiovany v papirové formé, obodovany a
nasledné vyhodnoceny. Tento postup zabira mnoho ¢asu, proto vysledky dotazniku jsou
kalkulovany aZ s odstupem. To vyhovuje védeckym ucelim pro zhodnoceni a porovnani
vyvoje stavu pacientky, nicméné pro béznou klinickou praxi je z ¢asovych divodu
vyuZiti omezené. Papirova forma je navic naro¢néjsi na tisk, uchovavani a archivovani
papirovych dotaznikti. Proto jsme ve spolupraci s Biomedicinskym centrem LF UK
v Plzni a externi programétorskou firmou Agionet vytvofili systém, ktery umoziuje
pacientkam dotaznik vyplnit v elektronické formé na tabletu. V realném case systém

vypocitd vysledné skore a zobrazi jeho vyvoj Iékati (pred/po 16Ebe).

MESS (Medical Electronic Survey System) je unikatni systém urceny k hodnoceni
kvality Zivota pomoci validovanych dotaznikt. Pomoci aplikace v kioskovém rezimu na
tabletu jsou pacientkam piedkladany validované dotazniky k vyplnéni. Odpovédi tablet
zaznamena a poté odeSle na lokalni server do programu fungujicim ve webovém
rozhrani. Zde jsou odpovédi ulozeny, pfepocitavano skore jednotlivych dotazniki, a
I¢kat tak ma okamzity pfistup k vysledklim. Software umoziuje 1ékati urcit, které
dotazniky maji byt vyplnény, a pfiifadit k danému setu dotaznikti dal$i informace
(porucha/nemoc, 1écba, odstup od operace/lécby apod.). Dle téchto informaci je potom

mozné vyhledat skupinu pacientll s danou poruchou ¢i v daném intervalu po dané 1écbé.

Zatim je tento systém vyuZivan v urogynekologii na naSem pracovisti, ale pokud se
systém osveéd¢i, radi ho nabidneme i ostatnim oborim v ramci FN Plzen (interni
1¢kafstvi, hygiena, psychiatrie, apod.). Po fadném otestovani bude mozny prodej licenci
jinym pracovistim v reZii Biomedicinského centra. Systém umoziuje i jazykové mutace
dotaznikt. Posledni hlavni pfednosti systému je moznost odesilat anonymizovana data z
dotaznikli na centralni server v Biomedicinském centru. Takto bude mozné ziskat a
porovnat vysledky srovnatelné skupiny pacientek po identické 1é€bé mezi pracovisti ¢i
ziskat vétSi soubor pro piipadnou epidemiologickou studii. Data odesiland lokalnim
serverem na centralni jsou Sifrovana a zcela anonymizovana. Po fad¢ let vyvoje systém

nyni zavadime do klinické praxe.
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Obrazek 4.5.3.1 — MESS - snimky obrazovky tablet PC a webového rozhrani

51



5.Zavér

Té&hotenstvi a vaginalni porod maji vyznamny dopad na statiku panevniho dna s fadou
nasledk, které negativné ovliviiuji kvalitu zivota postizené zeny, jeji schopnost starat se
o své dit¢ a zafazeni do spolecnosti. Poruchy panevniho dna ptedstavuji vyznamnou
ekonomickou 1 socialni zatéz pro celou spolecnost. Identifikace metod vhodnych pro
primarni prevenci poranéni panevniho dna a vzniku téchto poruch a jejich zavedeni do
praxe piedstavuje potencialni piinos pro celou spole¢nost. ZkuSenosti se sniZzenim
Cetnosti poranéni analniho svérace v Norsku po prijeti balicku intervenci z Finska
povzbudily fadu narodnich spolecnosti ke snaze o snizeni incidence poranéni anéalniho
svéraCe. Prikladem je zavedeni OASI Care Bundle projektu Britskou kralovskou
spoleénosti gynekologl a porodnikti (RCOG), podobna doporuceni jsou nyni v piipravé

ve Francii.

Tato prace shrnuje vSechny metody primarni prevence v ptedporodnim obdobi i
v priibéhu porodu a dostupnou evidenci, ktera je podporuje. Rada metod byla dobie
prozkoumana, nicméné ve vét§iné piipadi najdeme metodologické nejasnosti, které
u¢ini zavéry nepouZitelnymi pro nasi populaci. Pro posunuti poznéni v této oblasti a
implementaci vysledki v Ceské republice nase vyzkumna skupina pod vedenim doc.
MUDr. Vladimira Kalise, Ph.D. pfispéla navrzenim nejlepSiho umisténi prstd na hraz
z biomechanického pohledu a srovndnim mediolaterdlni a laterélni epiziotomie.
Pracujeme na zafizeni schopném vyhodnoceni elasticity hraze, které by mohlo byt velmi
piinosné v predporodnim poradenstvi. Zdokonalili jsme zpiisob vyhodnoceni poruch
panevniho dna pomoci dotazniku a pielozili jsme dotaznik pro hodnoceni sexuality u Zen
S poruchami panevniho dna do ¢eského jazyka. Navic pofddame workshopy pro 1ékate a
porodni asistentky na téma primarni prevence porodniho poranéni na narodni tirovni ale

I mezinarodné v rdmci skupiny PEERS.

Dale se budeme vénovat studiu materialovych vlastnosti hrdze na zvifecim modelu a
pomoci elastografie. Po zdokonaleni modelu ovéfime zjisténé informace s absolutnim
tlakem na zadni komisufe. V ramci Cesko-Bavorské spoluprace probiha studie
ergonomie porodnikovy ruky pfi chranéni hraze. Studujeme také poranéni panevniho dna
u Zen rodicich vaginalné po cisafském fezu, poranéni musculus levator ani po porodu a

validaci modifikovaného St. Mark's skore zohledniujici Cetnost fekalni urgence.
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Dlouhodobym cilem naSi prace je zkvalitnéni metod primarni prevence porodniho
poranéni, které by mélo vést ke sniZzeni rozsahu poranéni panevniho dna a s nim
spojenych poruch.

Porodni poranéni a vétSina nasledkii porodu jsou preventabilni. Moderni metody ptinesly
fadu moznosti jak identifikovat a ovéfit ty nejucinnéjSi metody. Je nutné rozsifit a
udrzovat znalost o0 moznostech primarni prevence porodniho poranéni, protoze feseni

poruch panevniho dna je vzdy svizelnéjsi.

53



6. Podékovani

Rad bych podékoval vSem, ktefi se podileli na vSech vySe zminénych studiich.

Na prvnim misté bych rad podékoval svému uciteli a Skoliteli doktorského studijniho
programu doc. MUDr. Vladimiru KaliSovi, Ph.D., ktery mne velmi profesionaln¢ a
lidsky vedl a ucil védecké i klinické praci. Stal za napady vétsiny prezentovanych studii

a umoznil mi se na nich podilet.
Rovnéz dékuji doc. MUDr. Zdeiiku Novotnému, CSc. za vytvoteni kvalitniho zdzemi na
Gynekologicko-porodnické klinice a podminek pro moji védeckou praci.

Velky dik patii také kolegtim z NTIS, ZCU — zejména Ing. Magdalené Jansové, Ph.D.,
dale Ing. Lindé Havelkové, Ph.D., doc. Ing. Robertu Zem¢ikovi, Ph.D. a Ing. Liborovi

Lobovskému, Ph.D. za naro¢nou praci na biomechanickém modelu.

V neposledni fadé bych rad podekoval svoji rodiné¢ — rodi¢im za pozitivni vedeni ke
studiu a moji manzelce za pochopeni a podporu Casto velmi naro¢né prace Iékate a

védeckého pracovnika.
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Objective: To analyze deformation of the perineum during normal vaginal delivery in order to identify clinical
steps that might be beneficial when executing manual perineal protection. Methods: The present prospective
study at Charles University Hospital, Pilsen, Czech Republic, enrolled 10 primiparous women at term under-
going non-instrumental vaginal delivery assisted by the same obstetrician between September 2009 and
September 2010. A modified hands-poised technique performed concurrently with stereophotogrammetry

Keywords: . ) was used to analyze and quantify perineal deformation and strain at the final stage of delivery. Results: The
Manual perineal protection . . . o o . . . .

Methods highest tissue strain (mean, 177%; 95% confidence interval [CI], 106.3-248.5) was in a transverse direction
Perineum and occurred at the level of the fourchette (i.e. 1 cm was transversely stretched and deformed to 2.77 cm during
Stereophotogrammetry the final stage of vaginal delivery). This strain was more than 4 times higher than the maximum anteroposterior
Vaginal birth strain (mean, 43%; 95% Cl, 28.6-57.4). Conclusion: On the basis of these stereophotogrammetry data, a

technique of perineal protection executed by fingers of the posterior (right) hand can be proposed. Further
experimental and clinical studies are needed to evaluate whether this technique might assist in reducing
obstetric perineal trauma.

© 2012 International Federation of Gynecology and Obstetrics. Published by Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Studies on manual perineal protection (MPP) during the final phase
of vaginal delivery have been limited. Although MPP was described in
traditional obstetric textbooks [1-3], this intervention is often missing
from modern textbooks altogether. Current evidence-based guidance
for management decisions during labor and delivery recommends
against routinely providing “hands-on” MPP [4]. Both “hands-on” and
“hands-off” approaches are accepted for aiding spontaneous vaginal
delivery in the UK [5,6]. This acceptance is based on the results of 2
studies [7,8]. A recent British observational study found that nearly
half of all midwives surveyed preferred a “hands-off” technique [9].
Similarly, 52% of Australian midwives “almost always” or “frequently”
use “hands-off” the perineum [10].

The idea that proper management of the perineum was no longer
taught properly was expressed over 120 years ago, when it was
also acknowledged that none of the suggested techniques was scien-
tifically credible [11]. At that time, DeWees [11] found that only 2 out

* Corresponding author at: Department of Obstetrics and Gynecology, University
Hospital, Faculty of Medicine, Charles University, Alej Svobody 80, 304 60 Pilsen,
Czech Republic. Tel.: +420 377 105228; fax: +420 377 105290.

E-mail address: kalisv@fnplzen.cz (V. Kalis).

of 42 experts supported “total perineal abstaining;” however, perineal
support executed by the palm was the approach that was most used.
Only 6 out of 30 experts used 2 fingers (thumb and index finger) for
MPP, and only 2 of those 6 reported using active coordination between
these 2 fingers [11].

To categorize MPP as “hands-on,” “hands-poised,” or “hands-off”
techniques is an unsatisfactory simplification of the problem, because
previous studies have used these terms to indicate different interven-
tions [4,8,9,12]. This is a sign of our current technical inability to
describe this intervention so that it is clearly understandable, and
thus reproducible and comparable.

Modern obstetric practices, which are exclusively evidence-based,
commonly disregard this intervention [4]. The delivery technique,
including the position of the accoucheur's hands, is not routinely
registered in delivery records [13,14], and population-based ret-
rospective studies are difficult to conduct. Only 3 randomized
studies have been undertaken in which MPP was categorized into
“hands-on,” “hands-poised,” or “hands-off” techniques [8,9,12]. Those
studies did not find evidence supporting the concept that MPP is a
beneficial procedure.

As aresult, the aim of the present study was to describe and quantify
deformation and strain of the perineal structures during the final part of
delivery and, by derivation from the data collected, to suggest a modifi-
cation of MPP that might decrease the degree of perineal tension.

0020-7292/$ - see front matter © 2012 International Federation of Gynecology and Obstetrics. Published by Elsevier Ireland Ltd. All rights reserved.
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2. Materials and methods

The present prospective study conducted at Charles University
Hospital, Pilsen, Czech Republic, enrolled primiparous women at
term undergoing non-instrumental vaginal delivery assisted by the
same obstetrician between September 1, 2009, and September 1,
2010. The study was part of a larger project PEERS 5P's: the Perineal
Evaluation, Education and Repair Study International Group: Perineal
Protection Program incorporating the Principles of Physics. The local
ethics committee approved the study and all participants signed a de-
tailed informed consent form before they were enrolled.

The time allocated for the study was 2 Fridays (between 12 pm
and 12 am) every month over the 12-month study period. The inclu-
sion criteria were primiparity, term singleton pregnancy, vertex pre-
sentation, non-instrumental vaginal delivery without episiotomy,
neonatal weight of more than 3000 g, competent Czech or English,
and a signed informed consent.

Two researchers (an obstetrician and biomechanical engineer)
attended each delivery. The obstetrician assisted at all deliveries,
and the biomechanical engineer executed all technical work. The
obstetrician's hands did not touch the perineum before crowning of
the fetal head. At the time of crowning, the modified “hands-poised”
technique was used for MPP [8,9]. In keeping with this technique,
the hands were applied to the perineum at the time of expulsion
and not before. The anterior hand only slowed down expulsion of
the fetal head, and the posterior hand and its fingers were placed
alongside the fourchette and vaginal opening precisely at the time
of expulsion. That meant that there was no deformation or strain on
the perineal tissues.

Stereophotogrammetry was used to analyze deformations in the
perineal region. It is a non-invasive method that facilitates recon-
struction of an object's surface in 3-dimensional space by using a
pair of images taken from 2 different positions at the same time
[15]. The principle of stereophotogrammetry resembles human eye
vision. The investigated object is photographed by 2 digital cameras.
To perform a reconstruction of the object's surface, it is necessary to
know the exact position and orientation of the 2 cameras with respect
to a chosen reference system, and also the parameters of the lenses.
These parameters are obtained through calibration of the scene by
photographing a calibration grid first instead of the object of interest.
The image coordinates of chosen points on the calibration grid, together
with these points on the investigated object, are used to calculate real
coordinates in the reference system.

The search for pairs of corresponding image points was performed
by using the digital image correlation technique [16]. Assessment of
the depth of the image was made via a mathematical model based
on direct linear transformation [17]. If 2 states are processed in
this way (i.e. before and after an object's deformation), it is possible
to assess the components of mechanical strain (deformation) by com-
paring the corresponding displacement vectors of the individual
points on the surface.

Given the character and speed of vaginal delivery, a system with
large image resolution (10 megapixels) was used. A pair of cameras
(Canon EOS D400 and D450 with Sigma 105-mm lenses) were placed
approximately 1.5 m (mean, 1.49; range, 1.05-1.89) apart, and 2.4 m
(mean, 2.41 and 2.46; range, 1.68-2.82 and 1.92-2.87) from the
participant. Standard hospital lighting was used without any flash
that could disturb the participant. Snapshots were taken manually
using a synchronized remote control at a rate of approximately 1
per second during each contraction. The sequence of snapshots was
then analyzed and post-processed via a stereophotogrammetry code
that was written in-house.

The perineum was marked with small dark green dots (with a
1% aqueous solution of collodion stained with brilliant green). The
number of dots varied between 54 and 116. The points visible in
every frame were selected for the creation of a mesh composed of

triangles (Fig. 1). The displacements were calculated for each point
as it moved in time. The strains (deformations) were then calculated
via each triangle as it deformed through time under the assumption
that the strain components (dilatational, shear) were constant across
the area of each triangle. Thus, a deformation field was determined
on the mesh representing the surface of the perineal region.

The soft tissues of the perineal region are highly heterogeneous
materials, and their mechanical response is nonlinear and anisotropic.
Because the complex material properties of the perineal tissues are
not known with any precision, only strain values that are commonly
used in mechanics, such as the maximum (&;) and minimum (&)
principal strains, maximum shear strain (Ymax), and equivalent strain
(€eq), were investigated in the study. These strains are invariants; that
is, they are independent of the chosen reference coordinate system
(position of cameras) because at every point on the surface, the defor-
mation can be uniquely described by a combination of 3 numbers:
either by 2 normal strain components &, and €, (elongation, shrinking),
and 1 shear strain "y, (change in angle between perpendicular lines)
with respect to a chosen Cartesian coordinate system x-y; or by 2 prin-
cipal strains €; and €; along 2 principal directions 1 and 2, and 1 angle
defining the rotation between the x-y and 1-2 axes. There is always 1
possible (or an infinite number) rotation of system x-y for which the
shear strain is 0 [15]; in this case, the axes x-y coincide with the princi-
pal directions 1 and 2 (&;>¢;). The latter quantities of interest are de-
fined as Ymax = &1 — & and €eq= V(&7 + &3 - £&2).

In the present study, the strain was investigated for each partici-
pant at the last possible moment of delivery (immediately before
fetal head expulsion), and in contrast to the original configuration—
that is, the configuration when the participant was positioned on
the bed (before active pushing) and the obstetrician applied the
dotted pattern.

Statistical analysis was performed with STATISTICA version 9.0
(StarSoft, Tulsa, OK, USA). Basic statistical values (such as mean,
median, standard deviation, variance, minimum, maximum, qua-
ntile, and frequency) were computed for the study. The relations
among the variables investigated were described via Spearman
correlation coefficients. A P value of less than 0.05 was considered
to be statistically significant.

3. Results

During the study period, 15 primigravid women fulfilled the inclu-
sion criteria, consented, and were enrolled in the study before delivery.
Among these women, 2 underwent cesarean delivery, and episiotomies
were performed on another 3 because of fetal distress. These 5 women
were, therefore, excluded from the study.

Among the remaining 10 women included in the study, 4
had an intact perineum, whereas 2 had first-degree and 4 had
second-degree tears after delivery. The neonatal umbilical artery pH
was lower than 7.20 in 2 cases. The obstetric data of the study group
are given in Table 1.

The strain values of all of the participants are summarized in
Table 2. The maximum and minimum values correspond to the
whole mesh. Positive values of €; and &, denote tension, whereas
negative values denote compression.

An example of the contours of the maximum principal strain &,
on the deformed mesh is shown in Fig. 2, together with the real
position of the original mesh in the background. The axes x, y, and
z correspond to the reference coordinate system defined by the
position of cameras. An example of directions corresponding to the
maximum (red) and minimum (green) principal strains is shown
in Fig. 3. The lengths of the lines are also proportional to the values
of the strains.

The location undergoing the largest strain was always in the area
of the posterior fourchette (mean, 177%; 95% confidence interval
[CI], 106.3-248.5). The maximum principal strain was predominantly
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Fig. 1. The experimental mesh composed of triangles defined by dark green dots on the perineum. Shown is an example of the dot pattern applied and triangular areas (mesh)
generated on 1 participant as seen from the left (L) and right (R) cameras at the original (0) and deformed (1) configurations. Values on the axes are given in pixels.

oriented in the transverse direction (Fig. 3, longest red line). The
highest maximum anteroposterior strain was in the midline (mean,
43%; 95% CI, 28.6-57.4).

Of the obstetric variables measured, head circumference and neo-
natal weight were found to be significant in relation to the ratio of the
perineal transverse strain to the anteroposterior maximum strain
(P<0.01) (Table 3).

4. Discussion

The present results show that the highest tissue strain occurs at
the posterior fourchette. The highest tissue strain was in a transverse
direction at the level of the fourchette (i.e. 1 cm was transversely
stretched and deformed to 2.77 cm during the final stage of vaginal
delivery), and was more than 4 times higher than the maximum
anteroposterior strain. If we accept the validity of the maximum
strain criterion used for anisotropic materials [18], this area would
be the critical location prone to tearing.

The 3 previous randomized studies comparing different tech-
niques of MPP did not obtain clear data [8,9,12]. In the study of Albers
et al. [12], the use of warm compresses, perineal massage with lubri-
cants, and “no touch” of the perineum until crowning of the fetal head
were compared. No further explanation was provided; thus, it is not

Table 1
Obstetric data of the study group.

Procedure-independent characteristics Obstetric data

Median (range) Mean + SD

Maternal age, y 29.50 (23-34) 28.40+3.44
Body mass index ? 28.70 (23.0-37.9) 29.54+4.40
Duration of the second stage of labor, min 24 (15-106) 38.504+31.95
Head circumference, cm 4 (32-37) 34304-1.64
Neonatal weight, g 3530 (3220-4750) 35894433.88
Apgar score at 1 min 9 (5-10) 8.6041.65
Apgar score at 5 min 0 (8-10) 9.5040.71

2 Calculated as weight in kilograms divided by the square of height in meters.

clear what was performed during the crowning, or whether, at the
final phase, a modification of the “hands-on” technique was provided.

The other 2 studies described the “hands-on” technique either as
pressure placed on the fetal head to maintain the flexion and “guard
the perineum” [8] or as “placing the right hand against the perineum
for support” [9]. The terms “guard” and “support” the perineum were
not further defined. Furthermore, no rectal exam was performed prior
to suturing in the previous studies [8,9,12]; as a result, the information
on the incidence of anal sphincter injury provided by these studies
may be questionable.

Conversely, MPP has been found to reduce severe perineal tears in
other studies [19-23]. In 3 of those studies only, MPP was described
to some extent together with a picture with the position of the fingers
of the posterior hand [21-23]. There was no description of the coordi-
nation between fingers, however, making it difficult to understand
MPP and subsequently to reproduce it.

Given the principles of mechanics, there are 4 ways to reduce peri-
neal strain and tension: decrease frictional forces; increase the elasticity
of the perineum; decrease the size of the passing object—that is,
minimize the largest head circumference (the suboccipitobregmatic
circumference should pass through the perineal structures); or redis-
tribute the perineal tension to reduce the localized perineal tension at

Table 2
Strain values measured via stereophotogrammetry among all participants.
Procedure-related Median (range) Mean + SD
characteristics
€1, % Min 0(—11.53t00) —2.043.87
Max 136.32 (76.83-381.20) 177.404-99.42
£ % Min —38.35 (—79.61 to —16.62) —41.65+18.98
Max 40.35 (8.21-70.29) 42.974+20.13
Vmax Max 1.18 (0.73-4.11) 1.744+1.04
€eq, % Max 125.90 (77.31-396.83) 176.60 4+-100.85
€1 max/€2 max Max 3.75 (2.24-9.35) 4.60+2.27

Abbreviations: €;, maximum principal strain; &,, principal strain in the area of each
triangle perpendicular to the maximum principal strain; Ymax, maximum shear
strain; €eq, equivalent strain.
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Fig. 2. Contours of the maximum principal strain €; on the deformed mesh. The real
position of the original mesh is shown in the background. The axes correspond to the
reference coordinate system.

its maximum point by spreading the peak over a larger area (smearing)
with regard to transverse tension and anteroposterior tension.

It is known that most severe perineal tears happen during the
second stage of labor at the final phase of vaginal delivery. As a result,
it is important to describe all dynamic changes on the perineum to
understand the biomechanics of perineal trauma. On the basis of the
surface geometry, the anus undergoes considerable changes during
vaginal delivery and the anal sphincter dilates to an average of
25 mm [24]. Because the head dilates the vaginal orifice and the
suboccipitobregmatic circumference has to be delivered, it is no use
executing MPP before the fetal head crowns (i.e. there is no recession
of the head between contractions because the biparietal diameter has
passed through the bony pelvis).

The present study is a first step toward achieving a scientific calcu-
lation to determine the technique of MPP that should be used. If MPP
is to be beneficial and reproducible, it must be described in detail,
including the role of the anterior (left) hand; positioning of the
palm, thumb, index, and middle-finger of the posterior (right)
hand; and at what time and in which direction the gentle manual
filigrane should be executed to reduce the degree of perineal trauma.

Fig. 3. Directions corresponding to the maximum (red) and minimum (green) princi-
pal strains within each triangle of the mesh. The lengths are proportional to the actual
values of the strains (red line, maximum principal strain; green line, minimum princi-
pal strain). The x, y, and z axes correspond to the reference coordinate system.

Table 3
Relationships among the obstetric variables and perineal strain.

Variable Spearman coefficient (P value)

€1 max €2 max €1 max/az max
Maternal age, y 0.104 (0.77) 0.104 (0.77) —0.153 (0.67)
Body mass index ? 0.636 (0.05) 0.479 (0.16) 0.042 (0.91)

Duration of the second stage —0.098 (0.79)
of labor, min

—0.018 (0.96) —0.226 (0.53)

Head circumference, cm —0.185 (0.61) 0.136 (0.71) —0.790 (0.01)
Neonatal weight, g —0.213 (0.56) 0.055 (0.88) —0.815 (<0.01)
Apgar score at 1 min —0.447 (0.20) —0.497 (0.14) 0.063 (0.86)
Apgar score at 5 min —0.624 (0.054) —0.562 (0.09) —0.166 (0.64)
Neonatal umbilical artery pH —0.529 (0.12) —0.620 (0.06) 0.237 (0.51)

? Calculated as weight in kilograms divided by the square of height in meters.

On the basis of the present results, we suggest the approach of
relieving the transverse strain (and tension) by placing the posterior
(right) hand so that the ulnar side of the thumb and radial side of
the index finger are placed alongside the fourchette and vaginal
opening—that is, the Vienna method [16]. To reduce the tension in
the midline, the finger tips should be firmly pressed against the peri-
neum and a region of parietal eminences of the fetal head, and should
be pulled toward each other—mainly at the time of pushing—by con-
tracting the superficial and deep flexor digitorum, the thenar muscles
(especially the flexor and adductor of the thumb), the first (and occa-
sionally also the second) lumbrical, and the first interosseous muscles.

The palm (or flexed remaining fingers) might be placed on the me-
dian part of the perineum to provide gentle support to the crowning
head at the point of the highest anteroposterior strain. Whether the
middle finger should be placed close to the index finger or used in
another way [21-23] is a matter for further research. Whether the
contraction of the accoucheur's palmar muscles in the proposed
way is clinically feasible, and whether this contraction can release
the strain throughout the thickness of the perineal body, has yet to
be tested.

Previous unsatisfactory results from countries where the “hands-off”
technique has recently been widely adopted enforce a scientific
re-evaluation of the traditional method known and practiced for centu-
ries. The present study has described quantified stereophotogrammetry
data regarding the perineal strain and its direction during vaginal
delivery. Further experimental and clinical studies must evaluate
whether these data and their analysis might assist in the future reduc-
tion of obstetric perineal trauma.
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Abstract

Introduction and hypothesis We compared hands-on manual
perineal protection (MPP) and hands-off delivery techniques
using the basic principles of mechanics and assessed the
tension of perineal structures using a novel biomechanical
model of the perineum. We also measured the effect of the
thumb and index finger of the accoucheur’s dominant-
posterior hand on perineal tissue tension when a modified
Viennese method of MPP is performed.

Methods Hands-off and two variations of hands-on manual
perineal protection during vaginal delivery were simulated
using a biomechanical model, with the main outcome mea-
sure being strain/tension throughout the perineal body during
vaginal delivery.

Results Stress distribution with the hands-on model shows
that when using MPP, the value of highest stress was decreased
by 39 % (model B) and by 30 % (model C) compared with the
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hands-off model A. On the cross section there is a significant
decrease in areas of equal tension throughout the perineal body
in both hands-on models. Simulation of the modified Viennese
MPP significantly reduces the maximum tension on the inner
surface of the perineum measured at intervals of 2 mm from the
posterior fourchette.

Conclusions In a biomechanical assessment with a finite
element model of vaginal delivery, appropriate applica-
tion of the thumb and index finger of the accoucheur’s
dominant-posterior hand to the surface of the perineum
during the second stage of delivery significantly reduces
tissue tension throughout the entire thickness of the per-
ineum; thus, this intervention might help reduce obstetric
perineal trauma.

Keywords Manual perineal protection - Hands-on -
Hands-off - Modeling - Perineal tension - Perineal strain

Introduction

Vaginal delivery can lead to perineal trauma, which can cause
pain [1] and infection [2] in the short term and pelvic organ
prolapse (POP) and stress urinary incontinence (SUI) [3] in the
long term. A number of measures have been explored to
avoid/reduce such trauma, including episiotomy [4] and peri-
neal support. In the past, perineal support during the time of the
delivery of the fetal head was standard practice. Several differ-
ent guiding techniques for protecting the perineum during the
second stage of delivery have been suggested, but no consen-
sus for definition of manual perineal protection exists. Manual
perineal protection can be understood as the use of either one
or two hands when the fetal head is crowning. Flexion or
extension techniques have been suggested for the accoucheur’s
left-anterior hand. Three main procedures were described in
1889 [5] to support the perineum using the accoucheur’s right-
posterior, dominant hand: the central perineal support [5], the
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Viennese method [5], and Ritgen maneuver [6]. In the central
support, the palm is firmly applied to the perineum in the
midline, with no coordinative work mediated by fingers [5].
In the Viennese technique, the fingers are placed alongside the
fourchette and vaginal opening [5]. In the Ritgen maneuver,
the tips of four fingers are placed on the posterior perineum,
behind the anus, and execute a forward pressure on the fetal
chin to extend the fetal head [6]. In some countries, the practice
of routine manual perineal protection has fallen out of favor
and seems to have disappeared in recent years.

In the USA, evidence-based guidelines for managing the
second stage of labor do not recommend routine perfor-
mance of MPP [7]. In the UK, both the hands-on MPP or
the hands-off delivery techniques are considered appropriate
for facilitating spontaneous vaginal delivery [8, 9], and a
recent survey showed that a majority of junior midwives
prefer the hands-off delivery technique [10] based on results
of two randomized trials [11, 12]. These randomized studies
compared different MPP techniques and showed no benefi-
cial effect on the rate or degree of perineal injury. However,
the hands-on technique was insufficiently defined [11-13].
The studies failed to describe whether the purpose of the
light pressure (executed by the anterior hand) was merely to
slow down the passage of the fetal head through the perineal
structures or if it should, in addition, maintain flexion [11,
12]. The terms “guarding” and “supporting” the perineum
(executed by the right-posterior hand) were not defined or
explained in detail [11, 12].

Lacking a technical tool to measure changes in perineal
tissue tension during delivery has made it difficult to evaluate
the effects of using MPP. Recently, an analytical study showed
that the maximum perineal transverse strain is more than four
times higher than the highest maximum anteroposterior strain
and that 1 cm of the perineal tissue at the fourchette is
transversely stretched to 2.77 cm in the final phase of the
second stage of delivery [14]. Derived from the principles of
mechanics, reduced perineal tension can be achieved by
redistributing and spreading maximum tension over a larger
area. A biomechanical model allowing depiction of displace-
ments and stresses in tissue is being developed to measure
alterations on perineal tissue tension during the simulation of
vaginal delivery.

The aim of this study was to evaluate whether the modified
Viennese method with fingers applied to perineal skin can
reduce perineal tension throughout the entire thickness of the
perineum when compared with the hands-off delivery tech-
nique. The goal of this testing was to evaluate the role of the
thumb and index finger of the accoucheur’s dominant-
posterior hand during the modified Viennese method of
MPP. This study is a part of a larger project: Perineal
Trauma Prevention, Evaluation, Education, and Recognition
Study Group: Perineal Protection Program Incorporating the
Principles of Physics (PEERS 5P’s project).

@ Springer

Methods
Developing the biomechanical model

To design this model, the initial geometry of the female
pelvic floor at the beginning of the second stage of labor
was based on available data from previous experimental,
clinical, and biomechanical studies. The following anatom-
ical and mechanical parameters were chosen to define the
biomechanical model in order to correspond more accurately
with dynamic changes in perineal anatomy during the final
stage of labor: location and dimensions (length, thickness,
angle) of the perineal structures (e.g. pubis, subpubic angle,
inferior pubic rami, genital hiatus, perineal body, anus), fetal-
head dimensions, trajectory of fetal head passage, location of
the thumb and the index finger on the perineal surface, area
of contact between fingers and perineum, coordinated move-
ment between fingers, together with its vector and experi-
mental data obtained from previous clinical measurements
[15-28], and stereophotogrammetry performed during the
second stage of labor [14]. The initial perineal body length
(distance between the posterior margin of the hymen and the
anterior margin of the anus) was set at 3.7 cm [15, 16] with a
potential to stretch to 5.0 cm [17]. The thickness of the
perineal body (the craniocaudal diameter in the sagittal plane
in the midline) was set at 3 mm at the posterior margin of the
hymen and 14 mm at the site of the external anal sphincter
[18, 19]. The subpubic angle was selected at 90° [20-22].
The anteroposterior diameter of the pelvic outlet was 11.5 cm
[21]. The chosen intertuberous diameter was 11 cm [22]. All
these dimensions defined the length of the inferior
puboischial rami at 7 cm. The chosen diameter of the genital
hiatus was 3 cm. This was derived from the diameter of the
levator hiatus [23-26], the length of the genital hiatus [27],
and the circumference of the two fingers of the accoucheur
being used for the routine gynecological examination. The
chosen diameter of the molded fetal head was 9.5 ¢cm [25,
28], and the chosen trajectory of fetal head passage through
the birth canal followed the curve of Carus. Based on the
available scientific data, a numerical finite element model of
the perineum was created. Model geometry and mesh were
created with HyperMesh software [29]; simulations were
performed using Pam-Crash software [30].

The 3D mesh was composed of 162,310 tetrahedral ele-
ments (elements composed of four triangular faces). The
mean edge size of the elements was 2 mm. Elastic, visco-
elastic, or hyperelastic material models are usually used for
soft biological tissue [31]. The perineal tissue undergoes
extremely large deformations during vaginal delivery [14].
Therefore an elastic material model was not suitable. The
finite element model was designed for slow and long pro-
cesses that can be performed by quasistatic simulations.
Response of viscoelastic materials is time dependent, but
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the final phase of the vaginal delivery takes minutes, which is
considered to be a long time. A hyperelastic material model
allows for large deformations and is not time dependent, which
allows for shortening of the simulation without compromising
the correct material response. Therefore, we used the quasi-
incompressible, transversely isotropic, hyperelastic Mooney—
Rivlin material model for soft tissue. Strain energy density
function for this material is:

1
W = A-(I;-3) + B-(1,-3) + C- FRE 1) +D-(I-1)*,
3

where I, I, I3 are the invariants of the right Cauchy—Green
deformation tensor.
The 2nd Piola—Kirchhoff stress tensor is obtained as follows:

ow
Si‘ = )
v 85,-1-

where ¢ is the Green—Lagrange strain tensor.

Coefficients A and B are material parameters; coefficient
C=0.5A+B; coefficient D is a penalty factor that depends on
the equivalent Poisson’s ratio. If the material is close to being
incompressible, the value of I5 tends toward 1, and the penalty
factor, D, approaches infinity. In our model, the quasi-
incompressibility was obtained using Poisson’s ratio 0.49.
Coefficients A and B were set to 1 and 5 GPa, respectively.

The fetal head was modeled as a rigid body formed by
8,010 shell elements. Its trajectory was imposed so to move
as close as possible to the pubic rami to resemble the fetal
head movement along the curve of Carus during vaginal
delivery. Sliding contact was defined as being between the
fetal head and the soft tissue. Soft-tissue boundary condi-
tions were set with respect to the anatomy. The inner area
behind the pubic rami had fixed displacements to simulate
tissue connection to the bone. To fix the model in space, its
outer edge was fixed for all degrees of freedom. In hands-on
models, finger movement was simulated by the imposed

Fig. 1 Application and
coordination of the thumb and
index finger of the dominant-
posterior hand. Model A: hands-
off; model B: hands-on (squeezed
1 cm medially toward each other
and 1 cm posteriorly toward the
fourchette, fingertips remain

10 cm apart); model C: hands-on
(squeezed 1 cm posteriorly
toward the fourchette, fingertips
remain 11 cm apart). Blue, soft
tissue; green, fetal head; yellow
dots finger location at the time of
application (first line) and final
location (second line)

movement of nodes corresponding to the area of the fingers
in contact with the skin. In model B, the movement was
imposed in two directions and in model C in the posterior
direction only. Other degrees of freedom of the area of the
fingers remained free.

Testing MPP on the model

Vaginal delivery of the fetal head was simulated using the
model. The modified Viennese method described previously
[14] was used to simulate the hands-on MPP technique. The
area of contact between the fingers of the right-posterior hand
and the perineal skin was calculated from the experimental
measurements of finger imprints. The area covered by the
accoucheur’s thumb and index finger corresponded to 2.5 cm?
and 2 cm? respectively. We calculated the exact timing and
location of finger application to the perineum and a coordinated
movement between thumb and index finger using experimental
stereophotogrammetric measurements from a pair of images
taken in two different positions at the same time. It was calcu-
lated that fingers were applied when the vaginal introitus was
dilated to 8 cm anteroposteriorly and 4 cm transversely. In the
model, the fingers were applied when the anteroposterior diam-
eter was 7 cm and the transverse diameter was 5.3 cm.

In model B, the thumb and index finger were placed
alongside the fourchette and vaginal opening 11 cm apart
and squeezed against the vector of the principal strain, 1 cm
medially toward each other and 1 cm posteriorly toward the
fourchette. Finger positions were not changed until expul-
sion of the fetal head was simulated (Fig. 1). In model C, a
weaker grip between thumb and index finger was tested. The
fingers were placed alongside the fourchette and vaginal
opening 11 cm apart, together moved the touched skin
1 cm posteriorly toward the fourchette, but were not moved
medially toward each other and remained 11 cm apart
(Fig. 1). Axial and sagittal planes of the fetal head and
perineal structures at the moment of fetal head expulsion,
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Fig. 2 Axial planes of the perineum and stress distribution in tissue, with
a color spectrum in multiples of stress units at the moment of fetal-head
expulsion. Model A hands-off; model B hands-on (squeezed 1 cm medially
toward each other and 1 cm posteriorly toward the fourchette, fingertips

are shown with a color spectrum in multiples of stress units
in Figs. 2 and 3, respectively.

To facilitate comparison, perineal tissue tension was calcu-
lated in stress units, with the maximum measured tension in
the hands-off model at 100 % and at rest at 0 %. The following
variables in all three models were evaluated: maximum peri-
neal tension for each model, size of areas of the proportionate
tension for each model (in divisions 0f 20 %, i.e., 0-20 %, 20—
40 %, 40-60 %, 60-80 %, and 80—100 % of stress units)
(Table 1), size of arcas with aggregate proportionate tension
for each model (in divisions of 20 %, i.e., >20 %, >40 %,
>60 %, and >80 % of stress units) (Table 2), and maximum
tension on the inner surface of the perineum at each 2-
mm interval from the posterior fourchette (Table 3). No sta-
tistical analysis was performed due to the nature of the study.

Results

This study revealed that for the stress distribution with the
hands-off technique, the highest tension in the midline at the
time of fetal-head expulsion was at the fourchette. Stress
distribution with hands-on MPP showed the same location
of the maximum tension at the equivalent moment of fetal
head expulsion. Table 3 shows that using MPP, stress peak

Fig. 3 Details of sagittal planes of the perineum and stress distribution
in tissue, with a color spectrum in multiples of stress units at the
moment of fetal-head expulsion. Model A hands-off; model B hands-
on (squeezed 1 cm medially toward each other and 1 cm posteriorly

@ Springer

remain 10 cm apart); model C hands-on (squeezed 1 cm posteriorly toward
the fourchette, fingertips remain 11 cm apart). General view (first line),
details of the perineum (second line)

decreased by 39 % in model B and 30 % in model C compared
with the hands-off technique. Cross sections through the mid-
line of the perineal body (Fig. 3) revealed that in the hands-off
method, the area of tissue tension >20, >40, and >60 units of
stress was significantly larger compared with the hands-on
techniques (Tables 1 and 2). Table 2 shows that in the hands-
off technique, nearly 30 % of the perineal area was exposed
to tension >20 stress units, whereas in the hands-on
technique used in model B, the exposed area of tension
>20 stress units was only 10 % and in model C 15 %.

Discussion

The aim of this study was to assess whether MPP can reduce
perineal tension during delivery in comparison with the hands-
off technique. Simulating vaginal delivery on this biomechan-
ical model showed that according to the principles of mechan-
ics, appropriately performed MPP reduced the maximum ten-
sion in perineal structures by 39 %. This novel perineal model
allowed us to assess the effect of MPP on strain and stress on
perineal tissue during a simulated vaginal delivery. The simu-
lation focused on the correct positioning and coordination of the
thumb and index finger of the accoucheur’s dominant-posterior
hand in order to reduce the maximum principal—transverse

toward the fourchette, fingertips remain 10 cm apart); model C hands-
on (squeezed 1 cm posteriorly toward the fourchette, fingertips remain
11 cm apart)
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Table 1 Sagittal plane through the perineal body at the moment of fetal
head expulsion, with redistribution of perineal tension range. Compar-
ison of proportionate areas of perineal body between models

Perineal tissue tension  Proportionate area of the perineal body [%]
[stress units]

Hands-off Hands-on

Model A Model B Model C
<20 70.2 89.9 84.8
20-40 233 8.5 12.7
40-60 4.7 1.6 2.3
60—80 1.4 0 0.2
80—-100 0.4 0 0

(tangential) strain. Reduced strain in the posterior perineum was
notable, and these results may help identify which manual pro-
cedures may reduce perineal injuries in clinical practice.
Perineal injuries are associated with many factors, and
protecting the perineum against tearing during vaginal delivery
is probably a multifactorial issue as well. More research is
needed to assess how the accoucheur’s nondominant left-
anterior hand and the remaining part of the dominant right-
posterior hand could be utilized. To categorize MPP into
hands-on, hands-poised, or hands-off techniques only is insuf-
ficient; more detailed description of the function of the accou-
cheur’s hands is needed to define MPP in an exact and under-
standable way that is reproducible and comparable with other
methods. Previous studies [11-13, 32, 33] did not find the
hands-on technique to be beneficial in reducing perineal trau-
ma. However, these studies could be criticized for an imprecise
methodological concept because the exact execution of
hands-on MPP was neither described nor controlled, and hence
the results of these studies must be interpreted with caution.
In some other studies, MPP was found to be a protective
factor for anal sphincter tears [34—40]. Also, in two of them
[34, 35], the exact performance of MPP employed is missing.

Table 2 Sagittal plane through the perineal body at the moment of fetal
head expulsion, with redistribution of perineal tension range. Compar-
ison of aggregate areas of perineal body between models

Ratio of
aggregate areas

Perineal tissue tension
(stress units)

Aggregate area of the
perineal body (%)

Hands- Hands-on Hands oft/on

off

Model Model Model Model Model

A B C A/B A/C
<20 70.2 899 8438 0.78 0.83
>20 29.8 10.1 15.2 2.95 1.96
>40 6.5 1.6 2.5 4.06 2.6
>60 1.8 0 0.2 N/A 9
>80 0.4 0 0 N/A N/A

Table 3 Maximum tension values on the inner surface of the perineum,
with tension measured at 2-mm intervals from the posterior fourchette

Distances from the
fourchette (mm)

Maximum tension (%)

Hands-off Hands-on
Model A Model B Model C
0 100 61 70
2 70 41 49
4 40 32 36
6 32 21 27
8 27 18 21
10 21 12 16
20 9 6 6

In a retrospective study by Pirhonen et al. [36], MPP was the
only obstetric variable that significantly differed between two
countries with similar quality perinatal care and remarkably
different rates of severe perineal trauma. In studies by Laine
et al. [37-39], Hals et al. [40], and Stedenfeldt et al. [41],
several obstetric interventions were modified, resulting in a
radical reduction of anal sphincter tear rate in Norway.
Therefore, the exact role of MPP alone was difficult to assess.

The main limitation of this study is the lack of data regarding
the material parameters of the perineal tissue. Therefore, vari-
ous parameters were tested and evaluated according to their
realistic behavior during the simulation. The shape of the
bulging perineum and the previous experimental data (dilation
of the vaginal introitus or change in perineal body length)
served for this evaluation. The authors are aware of the main
weakness, and so the study approach was based on general
biomechanical principles. Absolute stress values achieved dur-
ing simulations may differ with use of different material pa-
rameters and thus were not presented. The main message of
this simulation is that there was a significant decrease in
perineal tension when an adequate modification of MPP is
executed. Simulations with different tested material parameters
corresponding to much softer tissue showed a very similar
proportionate reduction for individual modifications of MPP.
At the moment, due to the lack of available data, results of this
study cannot be compared with other studies that evaluate the
behavior of the levator plate because the anatomic layout of the
levator muscle and type of levator deformation regarding
maximum strain is different than that of the perineal body.
Another limitation is that this simulation was not a clinical
study. There has yet to be a study on whether reducing max-
imum perineal tension, as shown in this computational study,
can lead to clinical reduction of adverse anatomical and func-
tional perineal outcomes. However, for future clinical evalua-
tion, study methodologies and MPP depiction and individual
clinical performance must be markedly improved to achieve
reliable and reproducible results.

@ Springer



70

Int Urogynecol J (2014) 25:65-71

Conclusion

In a biomechanical assessment with a finite element model of
vaginal delivery, appropriate application of the thumb and
the index finger of the accoucheur’s dominant-posterior hand
to the surface of the perineum during the second stage of
delivery significantly reduced tissue tension throughout the
entire thickness of the perineum. Thus, this intervention
might be beneficial in reducing the rate and/or degree of
obstetric perineal trauma.

Acknowledgments The study was supported by the internal grant
project SGS-2013-026 of the University of West Bohemia, by the
European Regional Development Fund (ERDF), project “NTIS - New
Technologies for the Information Society”, European Centre of Excel-
lence, CZ.1.05/1.1.00/02.0090 and by the Charles University Research
Fund (project number P36).

Ethical approval and funding No formal ethical approval was re-
quired for this study; no external funding was obtained.

Conflicts of interest None.

References

1. Minassian VA, Jazayeri A, Prien SD, Timmons RL, Stumbo K
(2002) Randomized trial of lidocaine ointment versus placebo for
the treatment of postpartum perineal pain. Obstet Gynecol 100:1239—
1243

2. Johnson A, Thakar R, Sultan AH (2012) Obstetric perineal wound
infection: is there underreporting? Br J Nurs 21:S28, S30, S32-5

3. Connolly AM, Thorp JM Jr (1999) Childbirth-related perineal trauma;
Clinical significance and prevention. Clin Obstet Gynecol 42:820—
835

4. Raisanen S, Vehvilainen-Julkunen K, Gissler M, Heinonen S
(2011) A population-based register study to determine indications
for episiotomy in Finland. Int J Gynaecol Obstet 115:26-30

5. DeWees WB (1889) Relaxation and management of the perineum
during parturition. JAMA 24:841-848

6. Ritgen G (1855) Ueber sein Dammschutzverfahren. Monatschrift
fur Geburtskunde u Frauenkrankh 6:321-347

7. Berghella V, Baxter JK, Chauhan SP (2008) Evidence-based labor
and delivery management. Am J Obstet Gynecol 199:445-454

8. National Institute for Health and Clinical Excellence Intrapartum
care: care of healthy women and their babies during childbirth.
RCOG 2007; CG55 London. www.nice.org.uk/CG55

9. Munro J, Jokinen M. Midwifery practice guideline: care of the
perineum (2008) RCM evidence based guidelines for midwifery-
led care in labour. 4th edn. Royal College of Midwives, London.
www.rcm.org.uk

10. Trochez R, Waterfield M, Freeman RM (2011) Hands on or hands
off the perineum: a survey of care of the perineum in labour
(HOOPS). Int Urogynecol J 22:1279-1285

11. McCandlish R, Bowler U, van Asten H, Berridge G, Winter C,
Sames L et al (1998) A randomised controlled trial of care of the
perineum during second stage of normal labour. BrJ Obstet Gynaecol
105:1262-1272

12. Mayerhofer K, Bodner-Adler B, Bodner K, Rabl M, Kaider A,
Wagenbichler P et al (2002) Traditional care of the perineum during

@ Springer

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.
29.
30.
31

32.

33.

34.

35.

birth. A prospective, randomized, multicenter study of 1,076 wom-
en. J Reprod Med 47:477—482

Albers LL, Sedler KD, Bedrick EJ, Teaf D, Peralta P (2005)
Midwifery care measures in the second stage of labor and reduction
of genital tract trauma at birth: a randomized trial. ] Midwifery Wom
Health 50:365-372

Zemcik R, Karbanova J, Kalis V, Lobovsky L, Jansova J, Rusavy Z
(2012) Stereophotogrammetry of the perineum during vaginal de-
livery. Int J Gynaecol Obstet 109:136—139

Tsai PJ, Oyama IA, Hiraoka M, Minaglia S, Thomas J, Kaneshiro B
(2012) Perineal body length among different racial groups in the
first stage of labor. Female Pelvic Med Reconstr Surg 18:165-167
Dua A, Whitworth M, Dugdale A, Hill S (2009) Perineal length:
norms in gravid women in the first stage of labour. Int Urogynecol J
Pelvic Floor Dysfunct 20:1361-1364

Kalis V, Karbanova J, Bukacova Z, Bednarova B, Rokyta Z,
Kralickova M (2010) Anal dilation during labor. Int J Gynaecol
Obstet 109:136-139

Reginelli A, Mandato Y, Cavaliere C, Pizza NL, Russo A,
Cappabianca S et al (2012) Three-dimensional anal endosonography
in depicting anal-canal anatomy. Radiol Med 117:759-771
Knowles AM, Knowles CH, Scott SM, Lunniss PJ (2008) Effects
of age and gender on three-dimensional endoanal ultrasonography
measurements: development of normal ranges. Tech Coloproctol
12:323-329

Handa VL, Lockhart ME, Fielding JR, Bradley CS, Brubaker L,
Cundiff GW et al (2008) Racial differences in pelvic anatomy by
magnetic resonance imaging. Obstet Gynecol 111:914-920

Gupta S (2011) A comprehensive textbook of obstetrics and gyne-
cology, Sec 1, Ist edn. Basic science in obstetrics and gynecology.
Pelvic skeleton. Jaypee Brotherspp 23-30

Berger MB, Doumouchtsis SK, Delancey JO (2013) Bony pelvis
dimensions in women with and without stress urinary incontinence.
Neurourol Urodyn 32(1):37—42. doi:10.1002/nau.22275

Dietz HP, Shek C, Clarke B (2005) Biometry of the pubovisceral
muscle and levator hiatus by three-dimensional pelvic floor ultra-
sound. Ultrasound Obstet Gynecol 25:580-585

Gregory WT, Nardos R, Worstell T, Thurmond A (2011) Measuring
the levator hiatus with axial MRI sequences: adjusting the angle of
acquisition. Neurourol Urodyn 30:113-116

Svabik K, Shek KL, Dietz HP (2009) How much does the levator
hiatus have to stretch during childbirth? BJOG 116:1657-1662
Lien KC, DeLancey JO, Ashton-Miller JA (2009) Biomechanical
analyses of the efficacy of patterns of maternal effort on second-
stage progress. Obstet Gynecol 113:873-880

Schimpf MO, Harvie HS, Omotosho TB, Epstein LB, Jean-Michel
M, Olivera CK et al (2010) Does vaginal size impact sexual activity
and function? Int Urogynecol J 21:447—452

Ashton-Miller JA, Delancey JO (2009) On the biomechanics of vag-
inal birth and common sequelae. Annu Rev Biomed Eng 11:163-176
Altair, Hypermesh, Version 2012

ESI Group, Pamcrash, Version 2012

Fung YC (1993) Biomechanics—Mechanical properties of living
tissues, 2nd edn. Springer-Verlag, New York

Foroughipour A, Firuzeh F, Ghahiri A, NorbaKhsh V, Heidari T
(2011) The effect of perineal control with hands-on and hand-
poised methods on perineal trauma and delivery outcome. J Res
Med Sci 16:1040-1046

Sohrabi M, Bagha IR, Shirinkam R, Koushavar H (2009) A compar-
ison of “hands off"versus “hands on”(Ritgen) techniques on perineal
trauma during birth in nulliparous women. JAUMS 9:235-241
Parnell C, Langhoff-Roos J, Meller H (2001) Conduct of labor and
rupture of the sphincter ani. Acta Obstet Gynecol Scand 80:256-261
Samuelsson E, Ladfors L, Wennerholm UB, Gareberg B, Nyberg
K, Hagberg H (2000) Anal sphincter tears: prospective study of
obstetric risk factors. BIOG 107:926-931


http://www.nice.org.uk/CG55
http://www.rcm.org.uk
http://dx.doi.org/10.1002/nau.22275

Int Urogynecol J (2014) 25:65-71

71

36.

37.

38.

Pirhonen JP, Grenman SE, Haadem K, Gudmundsson S, Lindqvist
P, Siihola S et al (1998) Frequency of anal sphincter rupture at
delivery in Sweden and Finland-result of difference in manual help
to the baby’s head. Acta Obstet Gynecol Scand 77:974-977

Laine K, Pirhonen T, Rolland R, Pirhonen J (2008) Decreasing the
incidence of anal sphincter tears during delivery. Obstet Gynecol
111:1053-1057

Laine K, Skjeldestad FE, Sandvik L, Staff AC (2012) Incidence of
obstetric anal sphincter injuries after training to protect the perine-
um: cohort study. BMJ. doi:10.1136/bmjopen-2012-001649

39.

40.

41.

Laine K, Rotvold W, Staff AC (2013) Are obstetric anal sphincter
ruptures preventable?- Large and consistent rupture rate variations
between the Nordic countries and between delivery units in
Norway. Acta Obstet Gynecol Scand 92:94—-100

Hals E, Qian P, Pirhonen T, Gissler M, Hjelle S, Nilsen EB et al
(2010) A multicenter interventional program to reduce the inci-
dence of anal sphincter tears. Obstet Gynecol 116:901-908
Stedenfeldt M, @ian P, Gissler M, Blix E, Pirhonen J (2012) Risk
factors for obstetric anal sphincter injury after a successful multi-
center intervention programme. BJOG 119:724-730

@ Springer


http://dx.doi.org/10.1136/bmjopen-2012-001649

8.3 The role of thumb and index finger placement in manual

perineal protection.

JANSOVA, M., KALIS, V., LOBOVSKY, L., HYNCIK, L., KARBANOVA, J. a
RUSAVY, Z. The role of thumb and index finger placement in manual perineal
protection. International urogynecology journal, 2014, 25(11), 1533-1540

90



Int Urogynecol J (2014) 25:1533-1540
DOI 10.1007/s00192-014-2425-7

ORIGINAL ARTICLE

The role of thumb and index finger placement in manual perineal

protection

Magdalena Jansova - Vladimir Kalis - Libor Lobovsky -
Ludek Hyncik - Jaroslava Karbanova - Zdenek Rusavy

Received: 30 January 2014 / Accepted: 29 April 2014 /Published online: 20 May 2014

© The International Urogynecological Association 2014

Abstract

Introduction and hypothesis Comparison of the modifications
of the Viennese method of manual perineal protection (VMPP)
and hands-off delivery techniques by applying basic principles of
mechanics with assessments of tensions within perineal struc-
tures using a novel biomechanical model of the perineum. Eval-
uation of the role of the precise placements of the accoucheur’s
posterior (dominant) thumb and index finger in perineal tissue
tension when performing a modified Viennese method of MPP.
Methods We carried out an experimental study on a biome-
chanical model of the perineum at NTIS (New Technologies for
Information Society, Pilsen, Czech Republic). Hands-off and 38
variations of VMPP were simulated during vaginal delivery with
the finite element model imitating a clinical lithotomy position.
Results The main outcome measures were quantity and extent
of strain/tension throughout the perineal body during vaginal
delivery. Stress distribution between modifications of VMPP
showed a wide variation in peak perineal tension from 72 to
102 % compared with 100 % for the “hands-off” technique.
Extent of reduction depended on the extent of finger movement
across a horizontal, transverse x-axis, and on final finger posi-
tion on a vertical, antero-posterior y-axis. The most effective
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modification of VMPP was initial position of fingers 12 cm
apart (x==+6) on the x-axis, 2 cm anteriorly from the posterior
fourchette (y=+2) on the y-axis with 1cm movement of both
finger and thumb toward the midline on the x-axis (Ax=1)
with no movement on the y-axis (Ay=0).

Conclusions In a biomechanical assessment with simulation
of vaginal delivery, exact placement of fingertips on the per-
ineal skin, together with their co-ordinated movement, plays
an important role in the extent of reduction of perineal tension.

Keywords Manual perineal protection - Hands-on -
Hands-off - Modeling - Perineal tension - Perineal strain

Introduction

Obstetrical anal sphincter injuries (OASIS) may have serious
short- and long-term consequences such as perineal pain and/
or defecatory disorders. Despite a recent and dramatic rise in
the incidence of OASIS [1] little has been done to implement
any preventive steps to reverse this trend.

Manual perineal protection (MPP) during the final phase of
the second stage of vaginal delivery has historically been one
of the most frequently considered interventions for protecting
the perineum. However, it has only rarely been investigated
in recent years. In the past, a variety of techniques for MPP
were proposed in relation to the pelvic anatomy and fetal
head trajectory during vaginal delivery. The anterior (non-
dominant) hand may assist either in the flexion or possibly
the extension of the fetal head during the crowning of the
perineum [2—4] or may just be used to slow the passage of
the fetal head through the perineal structures without any
additional flexion or extension. To answer the question
regarding the substantial range of deformation to the perineum
during the final phase of vaginal delivery, suggestions for the
posterior (dominant) hand of the accoucheur [2] have included
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palmar support executed in the midline [3], the Viennese
method with fingertips alongside the vaginal introitus [2—4],
or the Ritgen maneuver [5].

It is still difficult to prove the clinical significance of MPP.
Previous randomized clinical studies [6, 7] have not found
MPP to be beneficial in its effect on the range and/or degree of
perineal trauma. In spite of the fact that a significant reduction
in pain was observed in the group undergoing MPP [6], owing
to the poor effect of MPP regarding the OASIS rate demon-
strated in these studies [6, 7], neither the current evidence-
based guidelines [8—10] nor the reviews [11] recommend the
routine use of MPP for every vaginal delivery.

In the methods of these clinical studies [6, 7] the definitions
of the terms “hands-on,” “hands-off,” and “perineal support”
applied to non-identical interventions that differed from study
to study [11] since a complete and precise description of the
execution MPP was lacking [2, 4, 11]. Also, there was no
adequate control of the exact execution of MPP, nor was any
evaluation made of the real range of perineal trauma [2, 4].

Manual perineal protection (MPP) has also been put
forward as a protective factor for OASIS [12-17]. In a
retrospective study, it represented the only obstetric variable
that differed significantly between two countries that exercise
similar perinatal care while displaying remarkably different
OASIS rates [12]. Other studies [13—17], incorporating a set
of various modified interventions, led to significant decreases
in OASIS. Therefore, the exact role played by MPP alone was
difficult to assess.

Recently, simulation of the vaginal delivery of a spherical
head using a novel biomechanical model both with and with-
out MPP has shown that a part of this complex obstetrical
intervention, the Viennese method (VMPP), markedly re-
duced the perineal tension throughout the full thickness of
the perineum [2]. Two modifications of VMPP were com-
pared with the hands-off approach resulting in a reduction in
perineal tension of 39 % and 30 % respectively [2].

The aim of this study was to evaluate which specific location
of the fingers on the perineum, together with co-ordinated move-
ments between them, might achieve the maximum reduction in
perineal tension with a view to minimizing perineal trauma.

A finite element biomechanical model [2] was used to
analyze and compare the tension of the perineum during
vaginal delivery for 38 different modifications of VMPP and
the hands-off technique. This study was the third part of a
larger project: PEERS 5P‘s (Perineal Trauma Prevention,
Evaluation, Education and Recognition Study Group: Perineal
Protection Program incorporating the Principles of Physics).

Materials and methods

The finite element model designed in a previous study [2],
based on data from previous experimental, clinical, and
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biomechanical studies, and female pelvic floor geometry dur-
ing the second stage of labor [4, 18-27], was used in this study
for the simulation of the passage and expulsion of the fetal
head during vaginal delivery.

A quasi-incompressible, transversely isotropic hyperelastic
Mooney—Rivlin material model for the soft tissue was used in
this study. The material and its parameters were described in a
previous study [2].

The model geometry and the computational mesh were
generated using a HyperMesh software package (Altair, Troy,
MI, USA).

For the development of the numerical model of the realistic
molded fetal head, a comparison was made between the
dimensions resulting from the MR imaging of the full-term
neonatal skull and from the CT scan of a real neonatal skull
borrowed from the Department of Anatomy. To obtain dimen-
sions and shapes for the molded fetal skulls, the widths of the
skull sutures were subtracted and the final skull dimensions
compared with the plastic molded model of the neonatal skull
(Educational and Scientific Products, Rustington, UK). As the
differences in the dimensions of the three skulls were insig-
nificant and considering that it was easy to handle, the plastic
molded model of the fetal skull was used for further develop-
ment of the numerical finite element model (Fig. 1).

The trajectory of the passage of the fetal head through the
birth canal followed the curve of Carus. The simulations were
performed using Pam-Crash software [28]. Defining the exact
timing of VMPP was achieved with the aid of experimental
stereophotogrammetric measurements [2]. MPP was initiated
when the dimensions of the vaginal introitus were 7 cm
antero-posteriorly and 5.3 cm transversely [2]. The referential
points for defining an exact location for the application of the
finger (the tip of the distal phalanx) on the perineum were the
anterior foci of the elliptic imprints of the fingertips (Fig. 2).

Calculation of the exact location (X, y) of finger application
to the perineum was made using the referential point (0, 0) at
the posterior fourchette (Fig 2). An axial plane of the perineal
structures and fetal head was used for defining the x- and y-
axes. These axes were defined as horizontal and vertical lines
crossing the referential point. The co-ordinated movement
between thumb and index-finger was performed along these
axes (Ax, Ay).

The finite number of applications for each of four variables
(x, y, Ax, Ay) was chosen regarding the real range of the
deformation of the perineal structures, the anthropometric
characteristics of the human hand, and the limits of the clinical
precision of this intervention. The initial placement of the
thumb and the index finger (x, y) was: 12 (=6, +6), 11 (=5.5,
+5.5) or 10 (=5, +5) cm apart on the x-axis and at +3, +2, +1,
0,—1,—2 or —3 cm on the y-axis. The movement of each of the
virtual fingers on the perineal skin (Ax, Ay) was 1, 0.5 or 0 cm
medially from each side (on the x-axis) and 2, 1 or 0 cm
posteriorly (on the y-axis). For example, in simulation 1, the
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Fig. 1 Finite element model of
the realistic molded fetal head

initial position of the thumb was on the right side 6 cm from
the midline and 3 cm anteriorly of the level of the fourchette,
while the initial position of the index finger was on the left
side 6 cm from the midline and 3 cm anteriorly of the level of
the fourchette (x=+6, y=+3). The movement of the finger tips
(the movement of the tip of the distal phalanx) was 1 cm
medially on both sides and 2 cm posteriorly (Ax=1, Ay=2),
making the final position of the thumb 5 cm to the right of the
midline and 1 cm anteriorly of the level of the fourchette, and
for the index finger 5 cm left of the midline and 1 cm anteri-
orly of the level of the fourchette (x=+5, y=+1; Table 1).

The maximum perineal tissue tension and the size of the
area of high tension (defined as an area of the perineal body
on the cross-section through the mid-sagittal plane where the
increment of perineal tension exceeded 20 % of the maxi-
mum tension achieved during the “hands-off” simulation)
measured during the simulated expulsion of the fetal head
(Fig 3) were compared with “hands-oft,” i.e., where no MPP
was used.

The stretching and movements of the perineal tissue around
the fetal head were recorded for all modifications of VMPP

Fig. 2 Calculation of the exact placement (x, y) of the fingers on the
perineum together with their subsequent movement (Ax, Ay)

and “hands-off” techniques during a video simulation. The
measurements were performed at the time of the passage of
the suboccipito-bregmatic circumference through the vaginal
introitus. A colored scale was used for digital visualization of
the relative perineal tension, whereby 100 % corresponds to
the maximum stress in the “hands-off” technique (Fig. 3).

Results

The stress distribution between modifications of VMPP sim-
ulated in the tests showed a wide variation in the peak tension
between 72.1 and 102.1 % compared with the “hands-off”
technique. In a majority of modifications of VMPP some
degree of reduction in the maximum perineal tension was
achieved (Table 1). The extent of this reduction depended on
the modification used, i.e., on the extent of the movement of
the fingers along the x-axis and on the final finger position on
the y-axis (Table 1). On the cross-section of the stretched
perineum there is a considerable decrease in the area of high
tension throughout the perineal body in simulations performed
with VMPP (e.g., hands-off and simulations 7 and 11, see
Fig 3). With no modification of VMPP made on the cross-
section, the area of high tension was larger than when the
“hands-off” technique was used.

In the most effective modification of VMPP (simulation 7),
the initial position of the fingertips was 12 cm apart (x=+6) on
the x-axis and 2 cm anteriorly from the posterior fourchette
(y=12) on the y-axis with 1cm movement of both finger and
thumb toward the midline on the x-axis (Ax=1) and no
movement on the y-axis (Ay=0).

The following comparisons illustrate the importance of
precision in the execution of such a complex procedure as
MPP.

The placement of fingers and their movement along the y-axis
Identical initial position, different final positions on the y-axis

When simulations 5, 6, and 7 were compared, the only differ-
ence between them in this regard was the change in the finger's
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Table 1 Initial and final thumb and index finger placement on the perineum, their co-ordination, and the relative perineal tension achieved

Model Initial placement  Initial placement ~ Transverse Antero-posterior ~ Maximum perineal Area of increment of perineal
(x-axis) (y-axis) movement (Ax) movement (Ay) tension (%) tension >20 % (%)
0 Hands off 100.0 20.4
1 12 (=6; +6) 3 1 2 90.5 12.3
2 12 (=6; +6) 3 1 1 76.9 9.5
3 12 (=6; +6) 3 0.5 2 101.1 17.4
4 12 (=6; +6) 3 0.5 1 92.6 14.2
5 12 (—6; +6) 2 1 2 97.4 12.8
6 12 (=6; +6) 2 1 1 88.4 12.3
7 12 (=6; +6) 2 1 0 72.1 8.9
8 12 (=6; +6) 2 0.5 2 100.5 18.9
9 12 (—6; +6) 2 0.5 1 93.7 16.1
10 12 (=6; +6) 2 0 2 102.1 20.0
11 12 (—6; +6) 2 0 1 101.1 19.3
12 12 (=6; +6) 1 1 1 97.4 13.7
13 12 (=6; +6) 1 0.5 1 98.4 19.2
14 12 (=6; +6) 1 1 0 90 12.6
15 12 (—6; +6) 1 0.5 0 91.6 19.4
16 12 (—6; +6) 0 1 0 93.7 13.2
17 12 (=6; +6) 0 0.5 0 97.9 19.4
18 11 (-5.5; +5.5) 3 0.5 2 96,.3 12.4
19 11 (-5.5; +5.5) 3 0.5 1 81.1 13.1
20 11 (—5.5; +5.5) 2 0.5 2 86.9 19.0
21 11 (-5.5; +5.5) 2 0.5 1 88.4 12,5
22 11 (-5.5; +5.5) 2 0.5 0 77.9 12.8
23 11 (-5.5; +5.5) 2 0 1 99.5 19.2
24 11 (-5.5; +5.5) 1 0.5 1 95.8 17.3
25 11 (=5.5; +5.5) 1 0.5 0 85.8 12.8
26 11 (-5.5; +5.5) 0 0.5 0 92.6 17.6
27 11 (-5.5; +5.5) 0 0 0 96.3 20.4
28 11 (-5.5; +5.5) -1 0 0 99.5 20.4
29 11 (-5.5; +5.5) -2 0 0 100.0 20.4
30 10 (=5; +5) 2 0 2 100.5 18.8
31 10 (=5; +5) 2 0 1 91.1 14.2
32 10 (=5; +5) 1 0 1 100.5 19.1
33 10 (=5; +5) 1 0 0 85.3 13.4
34 10 (-5; +5) 0 0 0 91.1 13.7
35 10 (-5; +5) -1 0 0 97.4 17.9
36 10 (=5; +5) -2 0 0 98.4 19.4
37 8 (—4; +4) -2 0 0 92.1 12.2
38 8 (—4; +4) -3 0 0 97.4 15.4

posterior movement along the y-axis (Fig 4a). In simulations 5
and 6, an additional posterior movement was made (simula-
tion 5: Ay=2, simulation 6: Ay=1), while in simulation 7, the
fingers remained unmoved on the y-axis (Ay=0; Fig 4). The
reduction in maximum perineal tension in simulation 5 was
2.6 %, in simulation 6 it was 11.6 % compared with 27.9 % in
simulation 7. The comparisons of results of other simulations,
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in which the only difference was the movement of the fingers
along the y-axis, showed a similar pattern (e.g., simulations 12
versus 14 or simulations 20 versus 21 versus 22).
Comparing the sizes of the areas of high tension in these
models, the areas in simulations 5 and 6 were comparable
(12.8 % for simulation 5 and 12.3 % for simulation 6) and
significantly smaller in simulation 7 (8.9 %; see Table 1).
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Fig. 3 Mid-sagittal planes of the perineum and stress distribution in the tissue with a color spectrum in multiples of stress units at the moment of fetal

head expulsion

Different initial position, identical final position on the y-axis

Simulations 18, 21, and 25 were compared (Fig 4b). Because
of the initial position of the fingers and their subsequent
movement along the y-axis (simulation 18: y=+3, Ay=2;
simulation 21: y=+2, Ay=1; simulation 25: y=+1, Ay=0),
the final positions of the fingers were identical (x=+5, y=+1;
Fig 4b). The reductions achieved in maximum perineal ten-
sion were 3.7 %, 11.6 %, and 13.2 % respectively, and the
sizes of the areas of high tension covered 12.4 %, 12.5 %, and
12.8 % of the perineum respectively. The results were consis-
tent when other simulations (e.g., 1, 6, and 14 or 3, 9, and 15)
were compared (Table 1).

It can be surmised that the resulting final position of fingers
on y=+2 is the most effective. The role of the movement of
the fingers along the y-axis is less significant than the final
position. However, it seems that for Ay=0 (i.e., when the
initial position on the y-axis corresponds to the final position),
the reduction in perineal tension is the most profound.

Fig. 4 Scheme of the initial
and final locations of the thumb
and index finger in various
modifications of VMPP on
axial planes of the perineum.

a Simulations 5, 6, and 7.

b Simulations 18, 21, and 25.

¢ Simulations 6, 9, and 11.

d Simulations 7 and 22.

e Simulations 7 and 11

The placement of fingers and their movement
along the x-axis

Identical initial position, different final position on the x-axis

In simulations 6, 9, and 11 the only difference is the extent of
the movement of the fingers along the x-axis (Fig 4c). In
simulation 6 the fingers were moved bilaterally 1 cm toward
the midline (Ax=1), while in simulation 9 the fingers approx-
imated to 0.5 cm on each side (Ax=0.5) and in simulation 11,
the fingers were not approximated at all (Ax=0; Fig 4c). The
reduction in maximum perineal tension in simulation 6 was
11.6 %, in simulation 9 it was 6.3 %, while no reduction in
tension occurred in simulation 11.

Comparing the sizes of the areas of high tension, the area in
simulation 6 was 12.3 %, in simulation 9 it was 16.1 %, and in
simulation 11 it was 19.3 %. The situation was similar for
other simulations, which compared only the difference in the
movement of the fingers along the x-axis (e.g., simulations 1
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versus 3; 2 versus 4; 21 versus 23). However, in comparisons
of simulations 12 versus 13; 14 versus 15; or 16 versus
17 the differences in maximum tension and in the areas of
high tension were not significant. The explanation for this
finding could be that in these models the final position of
the fingers on the y-axis was less than 2 cm anteriorly
from the posterior fourchette (i.e., y=+1 for simulations
14 and 15 and y=0 for simulations 12, 13, 16, and 17)
Therefore, having been positioned away from the vector of
the principal perineal strain, the contraction of the thumb
and index finger toward each other could not achieve the
full effectiveness.

Different initial position, identical final position on the x-axis

In simulations 7 and 22 the fingers moved from 12 cm apart in
simulation 7 (x=+6, Ax=1) and from 11 c¢m in simulation 22
(x=45.5, Ax=0.5) to an identical final position at 10 cm apart
(x=%5, y=+2; Fig 4d). The reductions in maximum perineal
tension achieved were 27.9 % and 22.1 % respectively and the
sizes of areas of high tension were 8.9 % and 12.7 % respec-
tively. The measurements showed a similar pattern when other
simulations (e.g., 2 and 19) were compared, with a slightly
lower degree of similarity for the sets of simulations 6, 21, and
31 and 12, 24, and 32 (Table 1). The explanation for this
phenomenon is that fingers in those simulations moved to a
final position on the y-axis that was more posterior than 2 cm
anteriorly of the fourchette (i.e., y=+1 for simulations 6, 9,
and 31 and y=0 for simulations 14, 24, and 33).

Analyzing these simulations, it seems that the extent of the
movement of the fingers along the x-axis toward the midline is
important for the effectiveness of the procedure, on the con-
dition that this movement occurs anteriorly of the fourchette to
a substantial degree (i.e., when y=+2).

The placement of fingers and their movement along both
the x- and y-axes

The importance of the mutual co-operation between fingers in
both dimensions is documented in the comparisons of simu-
lations 7 and 11 (Fig 4e). The initial placement of both fingers
was identical in both simulations (x=%6, y=+2). The fingers
were then moved by 1 cm, but in a different direction. In
simulation 7, fingers were approximated at 1 cm on each side
with no movement along the y-axis (Ax=1, Ay=0) while in
simulation 11, fingers were not approximated and moved
1 cm posteriorly (Ax=0, Ay=1) (Fig 4). The difference
between the maximum perineal tension achieved was 29 %
and the size of the area of high tension was more than twice as
large in simulation 11. Comparing these two simulations, a
distance of 1 c¢cm in the wrong direction is responsible for
nearly 30 % of the difference in the maximum perineal tension
using this model.
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Discussion

In a biomechanical computerized simulation, VMPP markedly
reduces the tension in the perineal body at the point of maxi-
mum strain. The exact placement of the fingertips on the
perineal skin together with their co-ordinated movement plays
an important role in the extent of this reduction.

The previous randomized controlled trials [6, 7] have not
found MPP to be effective. However, no information on the
exact positioning and subsequent movement of the fingers
during MPP was provided by any of these studies. In the light
of current findings it seems that these trials were poorly
designed and controlled regarding the precision of the execu-
tion of MPP [6, 7]. The clear advantage of this modeling over
clinical studies is that the simulation could be stopped at
any moment during the delivery and the tension measured
precisely, which is impossible in a clinical setting. The
other advantage is that one variable (i.e., positioning of
the fingers) could be changed while others remain un-
changed. This allows for comparisons to be easily made
between the simulations/deliveries and obstetric interven-
tions, along with the corresponding results.

The main limitation of this study is the material and the set-
up of its parameters. There is a lack of data describing the
behavior of perineal tissue under load and that is why the
authors selected the parameters after repeated tests and eval-
uations had been performed based on their realistic behavior
during the simulation [2].

Generally, there are two types of materials used for soft
tissue modeling: viscoelastic and hyperelastic. Viscoelastic
material is dependent on the strain rate and the loading history.
In order to properly assess the viscoelasticity of the perineal
structures, long-time simulations are required. However, the
duration of the second stage of vaginal delivery is counted in
minutes and simulations using viscoelastic material would
require excessive computational effort. Hyperelastic material
was adopted for this study as it has been in other similar
studies [27, 29, 30].

Two suitable hyperelastic material models can be applied in
the solver: the Ogden and Mooney—Rivlin types. In areas of
large deformation, these materials differ in the rate in which the
change in stress values depends upon the change in strain.
Change in stress is smaller for the Mooney—Rivlin material than
the Ogden type. As the result of the study should be an evalu-
ation of stress reduction with regard to strain, the reduction
when using the Mooney—Rivlin material is expected to be
smaller than when using the Ogden material. Therefore, the
authors used Mooney—Rivlin material in order to avoid any bias
in the results of the study. Moreover, the Mooney—Rivlin mate-
rial exhibited more stable and realistic behavior during simula-
tion. A precondition of this study was that the experimental
results, 1.e., the reduction in stress/tension, should never become
unrealistically more profound than that in a clinical setting.
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In order to achieve realistic behavior of the model, values
of an order of GPa were used for coefficients of material
parameters [2]. The stress values are linearly dependent on
the order of the chosen coefficient values, i.e., 10 times lower
values of coefficients result in 10 times lower stress values.
The goal of the study was not to compare the absolute values
of the stress, but the relative difference in stress/tension be-
tween particular versions of the model simulations. Thus, the
peak of the stress in the hands-off simulation was selected as
the reference value of 100 % and the results of simulations of
MPP were related to this value as percentages. This approach
compensates for any inaccuracy in the material parameters
selected due to the lack of experimental data. Therefore, the
selection of values for material parameters, in GPa or in MPa
or in kPa, does not affect the results of the study.

This study did not provide a value for exact tissue tension
that could represent the threshold for tearing of the perineum.
The aim of the study was to find out how to position the
fingers on the perineum and how to move them in order to
reduce the perineal tension most effectively. Because of the
high inter-individual variability in the perineal tissue charac-
teristics amongst women, it is possible that the same maneu-
ver, capable of preserving an intact perineum in one patient,
might result in a perineal tear in another. However, using the
suggested maneuver, the decrease in maximum perineal ten-
sion should be proportionate; thus, the rate and degree of
perineal trauma should generally be reduced.

According to the computerized simulation presented in this
study, the extent of this reduction depends on the modification
used, i.e., on the final finger position and that, for the most
part, on the y-axis, and the extent of movement and final
position of the fingers mainly depends on the x-axis. To
execute MPP effectively, the fingers must be placed sufficiently
anteriorly and sufficiently apart following the vector of the
principal perineal strain [4]. If the positioning of the fingers
moves away from this vector, the effectiveness of MPP is
substantially reduced.

Further studies are needed to evaluate whether and to what
extent the effectiveness of the optimal placement and co-
ordinated movement of the fingertips during VMPP differs
in various anatomical settings (fetal head size, edema of the
perineum, etc.). Furthermore, a subsequent clinical study
based on this simulation ought to be performed to document
whether the reduction in maximum perineal tension shown in
this study, computational in nature, might play a significant
role in a clinical reduction of any of the known adverse
anatomical and functional perineal outcomes.
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Abstract

Objective

The aim of this study was to evaluate whether a previously identified modification of Vien-
nese method of perineal protection remains most effective for reduction of perineal tension
in cases with substantially smaller or larger fetal heads.

Methods

A previously designed finite element model was used to compare perineal tension of differ-
ent modifications of the Viennese method of perineal protection to "hands-off" technique for
three different sizes of the fetal head. Quantity and extent of tension throughout the perineal
body during vaginal delivery at the time when the suboccipito-bregmatic circumference
passes between the fourchette and the lower margin of the pubis was determined.

Results

The order of effectiveness of different modifications of manual perineal protection was simi-
lar for all three sizes of fetal head. The reduction of perineal tension was most significant in
delivery simulations with larger heads. The final position of fingers 2cm anteriorly from the
fourchette (y = +2) consistently remains most effective in reducing the tension. The extent of
finger movement along the anterior-posterior (y-axis) contributes to the effectiveness of
manual perineal protection.

Conclusion

Appropriately performed Viennese manual perineal protection seems to reduce the perineal
tension regardless of the fetal head size, and thus the method seems to be applicable to
reduce risk of perineal trauma for all parturients.
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Introduction

Obstetric anal sphincter injury (OASI) is a severe complication that may occur in otherwise
uncomplicated vaginal delivery. Up to 60% of women suffer from anal incontinence after
OASI [143]. Increased occurrence of perineal pain and discomfort, and also sexual disorders
were reported after OASI compared to controls [4,5]. A steep increase in the incidence of
OASI has been observed in many countries recently [6+9]. To reverse this unfavorable trend,
modifiable risk factors have been extensively evaluated [10+12].

Methods of manual perineal protection (MPP) have not been consistently defined and sev-
eral different methods are used in clinical practice. This might explain why previous random-
ized controlled trials [13,14], considered as the best scientific evidence, have not found
perineal manipulation procedures to be beneficial, whereas observational studies utilizing
properly defined MPP training for all staff and MPP for all women advocate the benefit of the
method [11,12,15+17].

Historically, manual perineal protection was suggested as an aid in decreasing the rate and
degree of perineal injury [18,19]. However, only six of the 42 described modifications of MPP
used thumb and index finger and only two of them reported active coordination between the
two fingers [19]. One of these is the Viennese modification (VMPP) where the tips of the
thumb and index finger are applied on the skin alongside the fourchette and vaginal orifice
and these fingers are pressed against the perineum and a region of parietal eminences of the
fetal head and moved towards each other while staying in a contact with the parturient's peri-
neal skin. The main principle of this perineal protection modification is to disperse the highest
perineal tension over a wider surface area [20,21], i.e. the reduction of transverse perineal ten-
sion by application of accoucheur's thumb and index finger laterally of the vaginal opening.

The pitfall of clinical obstetrics is that MPP cannot be evaluated separately as it is always
performed together with other obstetric interventions. Therefore, one single modification of
MPP should be clearly defined before its appropriate clinical evaluation. A simulation of vagi-
nal delivery using a novel biomechanical model showed a significant reduction in perineal ten-
sion when an appropriate modification of VMPP was applied [20].

The aim of the present study was to evaluate whether this simulated VMPP remains effec-
tive method for reduction of perineal tension in cases with different sizes of fetal head.

Materials and methods

This study was a part of a larger project: Perineal Trauma Prevention, Evaluation, Education
and Recognition Study Group: Perineal Protection Program incorporating the Principles of
Physics (PEERS 5P"s).

Virtual birthing model: Its characteristics and modelling technique

In order to predict the behavior of tissue under load, it is possible to compose a virtual
(computational) birthing model. Such analysis of the behavior of tissues under load has
become possible in the recent development in computing. A quasi-incompressible transversely
isotropic hyperelastic Mooney-Rivlin material model for the soft tissue, as described in a previ-
ous study [20], was used for the simulations. The three-dimensional mesh was composed of
162,000 tetrahedral elements of the mean edge size of 2mm. The model geometry and the
computational mesh were generated using a HyperMesh software package (Altair, Troy, MI,
USA). Virtual-Performance Solution software was used for the simulations (Esi Group, Paris,
France) [22].

In our previous PEERS 5P 'sstudies with the virtual birthing model, experimental mea-
surements revealed that the placement of fingers on the perineal skin together with their
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Fig 1. The most effective modification of VMPP calculated from numerical model during the expulsion
of an average-sized fetal head. NB The initial position of fingers is 12 cm apart and 2 cm anteriorly from the
posterior fourchette (Fig 1A). The fingers, still in contact with the perineal skin, are subsequently moved from
each side 1 cm towards the midline. No movement in an antero-posterior dimension is performed (Fig 1B).

https://doi.org/10.1371/journal.pone.0189842.9001

coordinated movement plays an important role in the reduction of perineal tension and that
the extent of this reduction varies considerably between different modifications [23]. In the
most effective modification of VMPP, the initial position of fingers was 12 cm apart and 2 cm
anteriorly from the posterior fourchette (Fig 1A) with a bilateral 1 cm movement towards the
midline and no movement in an antero-posterior direction (Fig 1B). During the testing, fin-
gers still in contact with the perineal skin are subsequently moved from each side 1 cm towards
the midline. No movement in an antero-posterior dimension is performed (Fig 1B) [23].

The model enables a depiction of the stretching and movement of the perineal tissue
around the fetal head during a simulation of vaginal delivery. The fingers were applied when
the antero-posterior diameter of the vaginal introitus was 7 cm and the transverse diameter
was 5.3 cm (Fig 2). The referential points for defining the exact location of the fingers on the
perineum were the foci) of their imprints. The trajectory of the passage of the fetal head
through the birth canal followed the ideal Curve of Carus, i.e. during the expulsion the head
pivoted as closely as possible around the lower margin of the pubic symphysis.
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Fig 2. Initial placement of fingers and vectors of subsequent coordinated movements in evaluated modifications of MPP.

https://doi.org/10.1371/journal.pone.0189842.9002

Determination of the exact placement location of the fingers on the perineum [x,y] was
made using a coordinate system at an axial plane of the perineum and fetal head with its origin
at the posterior fourchette [0,0]. The coordinates, x- and y-axes, were defined as horizontal
and vertical lines crossing the referential point [0,0] (Fig 2). The coordinated movement
between the fingers was performed along these axes [Ax,Ay] [23].

Virtual fetal head characteristics and simulations of vaginal delivery

For the present study the finite element model [20] designed on the basis of data from previous
studies [23,24+32] was used to analyze the perineal tension for three different sizes of fetal head
during vaginal delivery. The molded average sized fetal head was defined by molded biparietal
diameter (mBPD) and molded suboccipito-bregmatic diameter (mSOBD): mBPD = 91mm,
mSOBD = 94mm, for the smaller head the dimensions were: mBPD = 87mm, mSOBD =
90mm, while the larger head was defined as mBPD = 95mm, mSOBD = 98mm [33].

We used ten VMPP modifications regarding finger placement and coordinated movement
that were previously demonstrated to be the most effective in the reduction of peak perineal
tension in case of average sized fetal head (Fig 2, Table 1) [23]. The observed perineal tension
for each modification of VMPP was compared to the "hands-off"-technique.

The ten most effective modifications of VMPP calculated for the molded normal head [23]
(Table 1) were applied to a delivery simulation of a smaller and a larger head. The simulations
were labeled by Roman numerals (I-X) and sorted according to their effectiveness at reduction
of the peak perineal tension that was calculated for the average head size. Simulation I was the
most effective and simulation X the least effective of this selected set of modifications. Simula-
tion 0 was reserved for the "hands-off" technique.
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Table 1. The placement of the thumb and index finger in the ten performed simulations, their subsequent coordination and final position.

Simulation

|
Il
1]
\"
\'/
Vi
Vil
Vil
IX
X

Initial
placement
(x-axis)
[cm]

12 (-6, +6)
12 (-6, +6)
11 (-5.5, +5.5)
11 (-5.5, +5.5)
10 (-5.0, +5.0)
11 (-5.5, +5.5)
11 (-5.5, +5.5)
12 (-6, +6)
11 (-5.5, +5.5)
12 (-6, +6)

Initial placement (y-
axis)
[cm]

+2
+3
+2
+3
+1
+1
+2
+2
+2
+2

https://doi.org/10.1371/journal.pone.0189842.t001

Transverse movement on each Antero-posterior Final Final
side [Ax] movement [Ay] placement placement
[em] [em] (x-axis) (y-axis)
[cm] [cm]
1 0 10 (-5.0, +5.0) +2
1 1 10 (-5.0, +5.0) +2
0.5 0 10 (-5.0, +5.0) +2
0.5 1 10 (-5.0, +5.0) +2
0 0 10 (-5.0, +5.0) +1
0.5 0 10 (-5.0, +5.0) +1
0.5 2 10 (-5.0, +5.0) 0
1 1 10(-5.0, +5.0) +1
0.5 1 10 (-5.0, +5.0) +1
0 1 12 (-6, +6) +1

The initial placements of the thumb and index-finger [x,y] were: 10+12 cm apart on the x-
axis (lateral direction) and at 1+3 cm on the y-axis (anterior-posterior direction) [23] (Table 1
and red points on Fig 2).

The movement of each of the virtual fingers on the perineal skin [Ax,Ay] was 1 cm (simulations
I, 11, VIII), 0.5 cm (simulations III, IV, VI, VII, IX) or 0 cm (simulation V, X) towards the midline
from each side (along the x-axis) and 2 cm (simulation VII), 1 cm (simulations II, IV, VIIIDX) or
0 cm (simulations I, III, V, VI) posteriorly along the y-axis [23] (Table 1 and Fig 2).

Outcome / measurements

The main outcome, perineal tension was measured during the video-simulation when the sub-
occipito-bregmatic circumference was passing between the fourchette and the lower edge of
the pubic bone. A scale was used for digital visualization of the relative perineal tension where
100% corresponds to the maximum stress in the *hands-off°technique (Fig 3).

When the suboccipito-bregmatic circumference was passing between the lower margin of the
pubic symphysis and the posterior fourchette during the simulated expulsion, the perineal tissue
tensions at the fourchette were compared with respect to different modifications (including
"hands-off") and different sizes of the molded fetal head. In addition, areas on the cross-section
through the mid-sagittal plane, where the increment of perineal tension exceeded 20%, 40% and
60% of the maximum tension achieved during the "hands-oft" simulation (Fig 3), were compared.

No statistical analysis was applicable due to the character of this study. As the model enables
infinite number of simulations any difference in measurements would become statistically
significant.

Results

Modification I of VMPP remained consistently most effective in reducing the perineal tension
regardless of the size of the fetal head. The second, third and fourth best modifications (II, IIT
and IV, respectively), retained these positions in all measurements irrespective of the size of
the fetal head (Tables 2 and 3) i.e. the order of effectiveness of the studied VMPP modifications
was nearly identical for all three sizes of the fetal head (Tables 2 and 3).

The strongest effect of the presented modifications was during a delivery simulation with
the larger head. Here, the most effective VMPP reduced the maximum perineal tension to
below the values measured in case of the "hands-off" approach on a smaller fetal head
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Fig 3. Mid-sagittal plane of the segment of the perineum during the "hands-off" simulation and stress
distribution in the tissue at the moment of fetal head expulsion with areas where the tension
exceeded 20%, 40% and 60% of the maximum tension (i.e. 100%).

https://doi.org/10.1371/journal.pone.0189842.9003

(Table 4). The effectiveness of the best modification in simulated deliveries of a larger head
was higher than all but two modifications in simulations with an average size of fetal head
(Table 4).

The present study showed that the exact placement of the fingers play a major role in the
reduction of maximum perineal tension. To perform an efficient MPP, the thumb and the
index finger must be positioned sufficiently anteriorly and apart. The consistently most effec-
tive modification of VMPP for all studied sizes of the fetal head (simulation I) was when the
fingertips are initially placed 12 cm apart (x = £6) on the x-axis and 2 cm anteriorly from the
posterior fourchette (y = +2) on the y-axis and both the index-finger and the thumb are subse-
quently moved 1 cm towards the midline along the x-axis (Ax = 1). The final position of fingers
(x = £5; y = +2) was identical for all four best modifications (simulations I-IV) regardless of
the size of the fetal head (Tables 2, 3 and 4; Fig 2).

Discussion

This computational study on a virtual model suggests that utilization of VMPP is beneficial
regardless of the size of the fetal head. The VMPP modification established to be the most
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Table 2. The order of effectiveness of VMPP modifications (in brackets), relative perineal tension at the fourchette during expulsion of small, nor-
mal and large fetal head. The relative perineal tissue tension provided in percentage with the pre-set maximum tension in the "hands-off" model at 100%
and the pre-set tension at rest at 0%.

Simulation Normal head (mBPD = 91mm) Small head (mBPD = 87mm) Large head (mBPD =95mm)

Perineal tension at fourchette at fetal head expulsion
[%] (order of effectiveness)

0 100.0 (11) 100.0 (9) 100.0 (11)
Hands off

| 721 (1) 82.5(1) 70.1(1)

Il 76.9(2) 88.3(3) 78.3 (4)
][] 77.9(3) 85.7 (2) 76.0 (3)
v 81.1(4) 89.0 (4) 70.1(1)
\' 85.3(5) 90.9 (5) 82.0 (5)
Vi 85.6 (6) 90.9 (5) 85.7 (7)
Vi 86.9(7) 108.5 (11) 95.4 (10)
Vil 88.4 (8) 93.5(7) 82.5(6)
IX 88.4 (8) 101.3 (10) 89.0(9)
X 90.0 (10) 96.8 (8) 88.0(8)

https://doi.org/10.1371/journal.pone.0189842.t1002

effective in reducing of perineal tension for the average sized head (simulation I) and remained
also the most efficient for the delivery of substantially smaller or larger fetal head. This seems
to be applicable for daily routine practice and supports the concept that MPP should be per-
formed in all deliveries and not only be reserved for high risk deliveries with macrosomic
fetuses. Regarding utilization of the methods in clinical practice, the four best modifications of
VMPP (simulations I-IV) are very similar and easy to adopt for any individual, including
those with shorter fingers or those with problems with precise quick identification of initial
best position of fingertips. Thus, exact initial position of fingers and the extent of their move-
ment plays an important role in the effectiveness of VMPP. One cm difference in distance of
the fingers is responsible for up to 30% of the relative difference in perineal tension between
modifications [23].

Table 3. The order of effectiveness of VMPP modifications (in brackets) according to the sizes of areas with aggregate proportionate tension for
each simulation (in divisions of 20%, i.e. >20%, >40%, and >60% of maximum perineal tension during "hands-off") where the area of the whole
segment of the perineum is 100% (Fig 3).

Simulation Normal head (mBPD =91mm) Small head (mBPD = 87mm) Large head (mBPD =95mm)
Area of increment of perineal tension [%] | Area of increment of perineal tension [%] | Area of increment of perineal tension [%)]
(order of effectiveness) (order of effectiveness) (order of effectiveness)
>20% >40% >60% >20% >40% >60% >20% >40% >60%
0 20.4 (11) 3.5(11) 1.8(11) 26.2 (11) 5.2 (11) 1.9(11) 18.2(11) 3.0(11) 1.5(11)
Hands off

| 8.9(1) 1.8(1) 0.3 (1) 12.8 (1) 3.2(2) 3(1) 8.0 (1) 1.7(1) 0.3(1)
] 9.5(2) 2.4(2) 0.3(1) 13.0(2) 3.2(2) .2 (3) 8.5 (3) 2.0(3) 0.3(1)
i 12.8 (6) 2.9(3) 0.3 (1) 14.2 (4) 3.3(7) .2 (3) 8.7 (4) 2.2(4) 0.3(1)
v 13.1(8) 3.2(8) 0.3 (1) 15.3 (6) 3.2(2) .2 (3) 8.1(2) 1.7(1) 0.3(1)
Vv 13.4 (9) 3.3(9) 1.2(10) 20.3 (10) 3.4 (8) 1. 3(8) 11.9(10) 2.8 (5) 0.3 (1)
\'/ 12.8 (6) 3.1(7) 1.1(6) 15.3 (6) 3.2(2) .2 (3) 11.8(8) 2.9(10) 1.1(10)
Vi 19.0 (10) 3.4 (10) 1.0 (5) 19.9 (9) 4.9 (10) 1.8(9) 11.8(8) 2.8 (5) 1.0(7)
Vil 12.3(3) 3.0 (4) 1.1(6) 14.0 (3) 3.1(1) 1.1(2) 9.2 (5) 2.8 (5) 0.8 (6)
IX 12.5(4) 3.0 (4) 1.1 (6) 19.2 (8) 3.6 (9) .8(9) 11.0 (7) 2.8 (5) 1.0(7)
X 12.6 (5) 3.0 (4) 1.1 (6) 15.1(5) 3.2(2) .2(3) 10.9 (6) 2.8 (5) 1.0(7)

https://doi.org/10.1371/journal.pone.0189842.t003
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Table 4. Direct comparison between perineal tensions of a variety of MPP simulations with respect to different sizes of the fetal head and between
normal fetal head expulsion without any intervention. The maximum tension during the "hands-off" simulation with normal fetal head is the referrential
tension, hence the proportion for this simulation is 1.00. The lower the number the higher the efficiency of the simulated intervention.

Simulation

0
Hands off

|
]
L
v
\'J
Vi
Vi
Vil
IX
X

https://doi.org/10.1371/journal.pone.0189842.1004

Normal head Small head Large head
(mBPD =91mm) (mBPD =87mm) (mBPD =95mm)
1.00 0.81 1.14
0.72 0.67 0.80
0.77 0.72 0.90
0.78 0.70 0.87
0.81 0.72 0.80
0.85 0.74 0.94
0.86 0.74 0.98
0.87 0.88 1.09
0.88 0.76 0.94
0.88 0.82 1.02
0.90 0.78 1.01

This study demonstrated that the reduction of perineal tension was most efficient in simu-
lations with larger fetal head, i.e. during a delivery of a larger fetus. This more profound reduc-
tion is understandable based on two facts. Firstly, the larger the head the higher the tension on
the perineum when delivering "hands-off". Secondly, if the accoucheur is able to make the
movement with his/her fingers on the perineum when executing MPP to the same extent as in
case of delivery of a normal head then the proportionate reduction of maximum tension must
be more profound. Moreover, the proper performance of the best modification in case of a
large fetal head is capable of achieving lower perineal tension than "hands-off" in case of a
small fetal head. Consequently, MPP seems to be applicable for daily routine practice and sup-
ports the concept that MPP should be performed in all deliveries and not only be reserved for
deliveries with macrosomic fetuses with higher risk of OASIS.

Recently, MPP has been somewhat neglected, possibly due to few studies that demonstrated
the "hands-off" technique to be associated with comparable or lower perineal injury rate.
These previous randomized controlled trials [13,14] suggesting that MPP is not beneficial have
been repeatedly criticized for methodological inaccuracies, for poor control and lacking
description of MPP [15+17,20421,23]. An exact, detailed and reproducible definition of MPP
has never been sufficiently provided. A search is underway for optimal interventions aimed at
reduction and prevention of perineal injury associated with vaginal delivery. The recent theo-
retical [20,23] and clinical knowledge [11,12,15£17,34] have demonstrated that MPP was the
major intervention used to successfully reverse the increasing trend in the rate of OASIS. In
Norway, a large interventional project was started in the mid-2000s in several hospitals with
the high OASIS rate where correct MPP and episiotomy techniques were applied for all the
women regardless of the risk status. As a result the OASIS rates reduced at least by 50% in all
the subgroups, such as women with operative deliveries and large babies [12, 15+17]. Gener-
ally, increased professional awareness and engagement in quality improvement via scientific
approach, such as the STOMP project [35] may result in significant decrease of the numbers of
severe perineal trauma and its consequences.

The advantage of the computational modeling compared to clinical studies is that the ten-
sion can be measured precisely at any moment during the simulation, which is not feasible in
clinical practice. Another important advantage is that the process is repeatable and same
results are obtained if no change in variables has been made. This allows the altering of only
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one or two variables at time, and also an analysis to be carried out separately from the other
variables in order to quantitatively evaluate the individual and/or composite effect.

The computational modeling facilitates a detailed analysis of all steps performed during
MPP, accuracy of timing of measurement and precise quantitative measurement of perineal
tension during simulated vaginal delivery. It has been shown that from biomechanical princi-
ples the exact placement and coordinated movement of the fingers on the perineum when per-
forming MPP is very important [20,23]. The results of this presented study confirmed that
MPP, when done properly, is effective in reducing perineal tension regardless of the size of the
fetal head. The results in our study support the findings of clinical studies where the risk of
perineal injuries was reduced by re-introducing MPP as a routine intervention during vaginal
delivery, and the entire staff was trained to use standardized MPP technique altogether with
improved episiotomy technique and manual and verbal control of the fetal head expulsion
[11,12,15217].

The main limitations, such as possible inaccuracies inherent in the material and its parame-
ters were discussed in our previous studies [20,23]. In accordance with the review of other
studies [36], a hyperelastic material model was adopted. The disadvantage of this material is
that it is not dependent on the loading history, i.e. this study evaluated the role of the domi-
nant-posterior hand on the perineum, and not the effect of the other hand slowing the speed
of the head passage through the perineal structures. The objective was to assess the relative
effectiveness of several modifications of VMPP (accoucheur's dominant hand) for different
sizes of the fetal head. As the models only differ in regards to fetal head size, this assessment
was not affected by the selection of the material [23].

The biophysical properties of the perineum are given by its dimensions, structure and
mechanical properties of its tissues. Due to the lack of information about the exact mechanical
properties of specific perineal tissues, the perineal body is modeled as a homogenous structure,
which is a simplification limiting the results. However, the adopted model is capable of pre-
dicting clinically observed results such as the most probable location of perineal tear in the
region of the fourchette in mid-posterior perineum [21]. In reality the tear in this location may
not only be caused by the highest values of perineal strain (observed in the fourchette) [21],
but also by a different infrastructure of the perineal central tendon (a fusion of perineal mus-
cles and perineal membrane) which could be more fragile than the lateral regions (perineal
membrane and muscles separated as different entities). The universal distribution of mechani-
cal properties can be considered a weakness of the model. However, during simulation the dis-
tribution of the tissue strain measured on the model corresponds to that observed in clinical
experiments, which were performed on the perineum during the crowning of the fetal head in
our previous study [21]. Therefore, in spite of not knowing the exact material properties and
using a homogenous model, the model acts realistically and the results of the testing can be
extrapolated in a general sense. The conclusion that a specific placement and coordinate move-
ment of the fingers on the perineal surface decreases the peak tension in the midline of the pos-
terior fourchette can thus be reached.

Conclusions

Our study using a computational model shows a reduced perineal tension when the correct
MPP technique is used. The most effective MPP with the fingertips initially placed 12 cm apart
and 2 cm anteriorly from the posterior fourchette, and with a subsequent movement one cm
on each side towards the midline without any anterio-posterior shift should be easily acquired
and clinically implemented. We also conclude that the MPP is useful and beneficial for all par-
turients with different sizes of neonates. Our results facilitate to understand and may partly
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provide explanation of results of clinical studies where OASI incidence was reduced by educat-
ing the delivering staff to use MPP for all parturients [11,12,15£17].

Further studies ought to evaluate whether, and to what extent, the optimal placement and
coordinated movement of the fingers during VMPP differ for a variety of uncommon or com-
plicated deliveries (prolonged second stage, perineal edema, abnormal fetal head presentation,
breech, etc.).
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Objective: To evaluate the incidence and extent of vaginal and perineal trauma among primiparous women after
mediolateral and lateral episiotomy. Methods: In a prospective randomized study at University Hospital Pilsen,
Czech Republic, 790 consecutive primiparous women were enrolled between April 2010 and April 2012.
Mediolateral episiotomy (MLE) followed an angle of at least 60° from the midline. Lateral episiotomy (LE) started
1-2 cm laterally from the midline and was directed toward the ischial tuberosity. A rectal examination was
performed before episiotomy repair. Results: MLE was performed for 390 women, and LE for 400. The groups
did not differ in maternal or neonatal characteristics. No difference was found in incidence or extent of vaginal
and perineal trauma; or in additional perineal (1.8% vs 1.5%, P = 0.6) or vaginal (8.5% vs 10.6%, P = 0.2) trauma
continuing along the episiotomy incision. The incidence of anal sphincter injury did not differ between MLE and
LE (1.5% vs 1.3%, P = 0.7). MLE was associated with shorter repair times (P < 0.05), less suturing material
(P < 0.05), and shorter distances from the anus (P < 0.001). Conclusion: Risk of additional vaginal and perineal
trauma, and anal sphincter injury after adequately performed mediolateral episiotomy is relatively low and
corresponds to that of lateral episiotomy.
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1. Introduction

Episiotomy, the enlargement of the vaginal orifice by an incision in
the perineum during the second stage of labor, is primarily performed
to facilitate delivery in cases of fetal distress, instrumental delivery,
or thick inelastic perineum. The relationship between various types of
episiotomy and obstetric anal sphincter injuries (OASIS) has not been
clearly evaluated.

A meta-analysis in the Cochrane database evaluated studies in which
only 2 episiotomy types, midline and mediolateral, were used [1]. How-
ever, 7 different types of episiotomy have recently been described and a
comprehensive classification has been suggested [2]. Furthermore, the
meta-analysis did not provide a definition of mediolateral episiotomy
[1]. An exact definition of the type of episiotomy regarding the location
of its beginning, and the direction and length of incision is essential for
an exact comparison of results from various studies [2].

Some studies have evaluated the execution of mediolateral episioto-
my [3-10]. An angle of at least 60° from the midline has been suggested
to define the incision of mediolateral episiotomy [2,6]. By contrast,

* Corresponding author at: Department of Obstetrics and Gynecology, University
Hospital, Faculty of Medicine, Charles University, Alej Svobody 80, 304 60 Pilsen,
Czech Republic. Tel.: +420377 105 212, +420 777 067 699; fax: +420 377 105 290.

E-mail address: kalisv@fnplzen.cz (V. Kalis).

lateral episiotomy starts 1-2 cm from the midline and is directed to-
ward the ischial tuberosity [2]; this type of episiotomy is rarely men-
tioned in obstetric literature, despite its relatively frequent use. The
British pictorial questionnaire study demonstrated that one-third of
health professionals started cutting the episiotomy laterally from the
midline [5]. Lateral episiotomy is commonly used in Finland and
Greece [11-14]. Furthermore, 7% of European institutions interchange
episiotomy types and define the beginning of mediolateral episiotomy
as 1 or 2 cm laterally from the midline [4].

There have been a few retrospective studies of lateral episiotomy
that have found it to be a protective factor of OASIS [11,12,15,16]; how-
ever, no studies comparing mediolateral and lateral episiotomies have
been performed.

On the basis of the results of previous studies evaluating medio-
lateral episiotomy, the incidence of OASIS varies between 1% and 9%
[17-19]. However, in a previous study by Kalis et al. [6] in which episi-
otomy was performed by 2 experienced obstetricians on 60 primipa-
rous women with a measured incision angle of 60°, no anal sphincter
tear was diagnosed. It was assumed that if their definition of medio-
lateral episiotomy is always applied, the incidence of OASIS would
remain low even if vaginal delivery were assisted by a range of doctors
and midwives.

The aim of the present study was to test the following hypotheses.
First, mediolateral episiotomy does not increase the incidence of OASIS.

0020-7292/$ - see front matter © 2013 International Federation of Gynecology and Obstetrics. Published by Elsevier Ireland Ltd. All rights reserved.
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Second, mediolateral episiotomy does not increase the incidence or
extent of additional vaginal and perineal trauma in the continuation of
the episiotomy. Third, mediolateral episiotomy is shorter in length and
in distance between the episiotomy and the anus compared with lateral
episiotomy. Fourth, mediolateral episiotomy decreases maternal blood
loss, time of episiotomy repair, and suturing material used compared
with lateral episiotomy.

2. Materials and methods

The present prospective randomized study was carried out among
consecutive primiparous women who delivered at University Hospital
Pilsen, Czech Republic, between April 1, 2010, and April 1, 2012. The
study was approved by the local ethics committee. All participants
signed detailed informed consent prior to enrollment.

A power calculation for the number of patients needed for each
group was performed before the study. On the assumption of an inci-
dence of OASIS of 1% in the comparative lateral episiotomy group
[11,12,15], at least 326 women were required in each intervention
group to achieve a power of 80% at a 2-sided o level of 0.1 with a limit
of tolerance of +2.0%.

An educational seminar, together with practical workshops, was
arranged for all obstetric staff before study commencement to discuss
processing of study participants in detail. Two researchers (J.K.,, Z.R.)
attended prenatal classes to discuss the study. A written list of all
steps was delivered to all doctors and midwives. Regular educational
seminars were held throughout the study period. During the vaginal
birth, each woman was attended to by a doctor and a midwife, both of
whom were experienced with the study instructions.

The study inclusion criteria were vaginal birth, primiparity, episioto-
my performed in accordance with the study protocol, gestational age
of 37 completed weeks, and signed informed consent. The exclusion
criteria were maternal age below 16 years, previous perineal surgery,
stillbirth or delivery of a newborn with extensive congenital abnormal-
ities, severe perineal condylomata or extensive varicose veins, and in-
ability to communicate in Czech or English.

Potential participants were divided into 2 study groups: primiparous
women with right-sided mediolateral episiotomy, and those with right-
sided lateral episiotomy. Randomization was performed at admission in
the first stage of labor by selecting and opening 1 of the pre-prepared
opaque envelopes indicating episiotomy type (mediolateral or lateral)
to be performed if indicated. Women were blind to the episiotomy
type that was selected and performed during delivery.

Mediolateral episiotomy was defined as an incision beginning in the
midline at the posterior fourchette and directed at an angle of at least
60° toward the ischial tuberosity [2,8,10]; lateral episiotomy was de-
fined as an incision beginning 1-2 c¢m laterally from the midline and di-
rected toward the ischial tuberosity [2]. All episiotomies were repaired
using the same continuous, non-locking technique and subcuticular in-
sertion of the stitch [20]. In all cases, a 120-cm length of 2-0 short-term
absorbable polyglactin 910 was used for repair [20].

The following maternal and neonatal obstetric characteristics
and variables were recorded: maternal age, level of education, ethnic
group, marital status, body mass index (BMI, calculated as weight in ki-
lograms divided by the square of height in meters), number of fetuses,
fetal presentation (cephalic occipitoanterior, occipitoposterior, breech),
epidural, duration of the second stage of labor, signs of fetal distress
(abnormality in the fetal heart rate pattern observed using cardio-
tocography with or without concomitant ST segment analysis), in-
strumental delivery (forceps, vacuum extraction), shoulder dystocia,
person performing the episiotomy (doctor/midwife), neonatal weight,
neonatal umbilical artery pH, 5-minute Apgar score, maternal blood
loss, postpartum uterine atony (Table 1), episiotomy length, shortest
distance of the episiotomy from the anus, OASIS, additional vaginal
and perineal trauma in the continuation of the episiotomy, repair
time, amount of suturing material used (Table 2).

Table 1
Maternal and neonatal baseline characteristics of the study groups.”
Mediolateral Lateral P value
episiotomy episiotomy
(n = 390) (n = 400)
Fetal lie and presentation 0.97¢
Cephalic 384 (98.5) 396 (99.0)
Breech 4(1.0) 4(1.0)
Twins 2(0.5) 0(0)
Postpartum uterine atony 48 (12.3) 51(12.8) 0.86°
Maternal age, y 28 (17-41) 28 (17-40) 0.50°
Education 0.60°
Elementary 21 (5.4) 23 (5.8)
Vocational 58 (14.9) 49 (12.3)
High school 187 (47.9) 213 (53.2)
College/university 124 (31.8) 115 (28.7)
Ethnicity 0.01¢
Caucasian 366 (98.7) 393 (100.0)
Romany 3(038) 0(0.0)
Asian 2(0.5) 0(0.0)
Marital status 0.19°
Single 18 (4.6) 26 (6.5)
Married, with partner 372 (95.4) 374 (93.5)
BMI 28.1(17.8-47.5) 28.0 (19.3-45.7) 095"
Epidural 2(0.5) 2(0.5) 0.98°
Instrumental delivery
Forceps 4(1.0) 3(0.7) 0.68¢
Vacuum extraction 17 (4.3) 22 (5.5) 0.46¢
Occipitoposterior presentation 21(5.4) 16 (4.0) 0.36°
Fetal distress 114 (29.2) 116 (29.0) 0.94¢
Execution of episiotomy 0.75¢
Doctor 214 (54.9) 224 (56.0)
Midwife 176 (45.1) 176 (44.0)
Neonatal weight, g 3311 (2050-4860) 3350 (2460-4620) 0.19°
Maternal blood loss, mL 346 (150-500) 352 (250-600) 027°
Duration of second stage, min 26 (2-140) 25 (4-94) 0.28°
Shoulder dystocia 7 (1.8) 7 (1.8) 0.96°
Apgar score <8 at 5 min 6 (1.54) 6 (1.5) 0.96¢

Neonatal umbilical artery pH 7.25 (6.81-7.51) 7.25 (6.82-7.83) 033

Abbreviation: BMI, body mass index (calculated as weight in kilograms divided by the
square of height in meters).

2 Values are given as mean (range) or number (percentage).

> By non-parametric analysis of variance (2-sample Wilcoxon test).

¢ By x? test and contingency tables.

Blood loss was estimated visually during the study. Cases of uterine
atony were excluded from maternal blood loss evaluation in order to
eliminate potential bias. All episiotomy characteristics and parameters
were determined with a flexible tape measure immediately after the su-
ture in the lithotomy position with the woman'’s legs flexed at an angle
of 90°-100° [21]. Episiotomy length was measured from the beginning
of episiotomy at the posterior margin of the hymen to the end of the

Table 2
Maternal obstetric trauma and episiotomy characteristics of the study groups.*
Type of injury Mediolateral Lateral Pvalue
episiotomy  episiotomy
(n = 390) (n = 400)
Tear
First degree 10 (2.6) 7 (1.8) 0.73¢
Second degree 374 (95.9) 388 (96.9)
Third degree 6 (1.5) 5(1.3)
Fourth degree 0 0
Additional perineal trauma 14 (3.6) 12 (3.0) 0.64¢
Additional vaginal trauma 67 (17.2) 84(21.0) 0.17¢
Episiotomy characteristics
Shortest distance between 33 (0-70) 40 (0-70)  <0.001°
episiotomy and anus, mm
Duration of repair, min 12 (4-40) 14 (3-45) 0.03"
Length of episiotomy, mm 37 (15-70)  38(12-85) 048"

No. of threads used for episiotomy repair 1.04 (1-2) 1.08 (1-3) 0.03¢

o

Values are given as mean (range) or number (percentage).
By non-parametric analysis of variance (2-sample Wilcoxon test).
By »° test and contingency tables.

n
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original incision. The distance of the episiotomy from the anus was
defined as the shortest distance between the episiotomy suture and
the anal epithelium [21].

The real extent of perineal injury was diagnosed by an obstetrician in
all cases. Rectal examination was performed before episiotomy repair to
evaluate the degree of perineal trauma combining visual checks with
bidigital examinations of the anterior portion of the anal sphincter
with a characteristic pill-rolling movement between the accoucheur’s
thumb and index finger [22-24]. In cases of uncertainty regarding the
degree of perineal injury, another doctor was called to confirm the diag-
nostics. The RCOG classification was used to describe OASIS severity
as follows: 3a degree, involvement of less than 50% of the thickness of
the external anal sphincter; 3b degree, involvement of more than 50%
of the thickness of the external anal sphincter; and 3c degree, involve-
ment of both external and internal anal sphincters [24].

The primary outcome was the incidence of OASIS; the secondary
outcome was the rate of additional vaginal and perineal trauma in the
continuation of the episiotomy. Further outcomes were the episiotomy
length and distance from the anus, maternal blood loss related to episi-
otomy, duration of repair, and number of suturing threads needed for
the repair.

R version 2.4.0 (R Foundation, Vienna, Austria) and Statistica version
9.0 (StarSoft, Tulsa, Oklahoma, USA) were used for statistical analysis.
Basic statistical values (e.g. mean, median, SD, variance, minimum,
maximum, quantile, and frequencies) were calculated for the study
groups. Comparison of the distribution of variables in the 2 groups
was done by non-parametric analysis of variance (2-sample Wilcoxon
test). Categorical variables were analyzed by ¥ test and described via
contingency tables. A P value of 0.05 was considered to be significant.

3. Results

During the study period, 3534 primiparous women delivered at
University Hospital Pilsen, and 2919 with expected vaginal delivery
were eligible for enrollment. Among these, 1452 women were allocated
to receive a mediolateral episiotomy, and 1467 to receive a lateral
episiotomy (Fig. 1). After excluding women who did not receive the

study intervention, 790 consecutive primiparous women who delivered
vaginally with an episiotomy were enrolled in the study: 390 had a
mediolateral episiotomy and 400 had a lateral episiotomy. Apart from
ethnicity, no significant differences were found in maternal characteris-
tics between the 2 groups (Table 1).

There were 6 cases of OASIS (1.5%) in the mediolateral group, all
of which were 3a degree. In the lateral group, 5 women (1.3%) had
OASIS: 1 with 3a degree, 2 with 3b degree, and 2 with 3¢ degree. No
fourth-degree perineal tear was diagnosed among the study women.
The difference in incidence of OASIS between the 2 study groups was
not significant (P = 0.73) (Table 2).

No significant difference was found in additional perineal tears
without consequent OASIS (14 women [3.6%] with mediolateral vs 12
women [3.0%] with lateral episiotomy; P = 0.64), or in additional
vaginal tears in the continuation of the episiotomy (67 women [17.2%]
with mediolateral vs 84 women (21.0%) with lateral episiotomy;
P = 0.17) (Table 2).

There was no significant difference in the mean length between
mediolateral and lateral episiotomies (37 vs 38 mm; P = 0.48)
(Table 2). The mean distance between the episiotomy and anus was sig-
nificantly shorter in the mediolateral group than in the lateral group
(33 mm vs 40 mm; P < 0.001) (Table 2).

The duration of episiotomy repair was significantly shorter in the
mediolateral group (12 vs 14 min; P < 0.05) (Table 2). Furthermore, sig-
nificantly less suturing material was used for mediolateral episiotomy
repair (P < 0.05) (Table 2).

No significant difference was found between the 2 study groups re-
garding maternal blood loss, 5-minute Apgar score, or neonatal arterial
pH (Table 1).

4. Discussion

In the present prospective study, the difference in incidence of OASIS
between women with mediolateral and those with lateral episiotomies
was 0.2%. By the test of equivalence, the 95% confidence interval for
the difference in OASIS rate between the 2 study groups was calculated
as -1.4% to 1.9%. Because the 95% confidence interval lies within the

Total
deliveries
(n=7065)
Primiparas Multiparas
(n=3534) (n=3531) _ ,
Inclusion and exclusion
criteria evaluated
Excluded (n=615)
Scheduled cesarean (n=475) E n_rOI Ied
Prematurity (n=81) (n—291 9)
Disagreed with study (n=32)
Precipitate delivery (n=10) Randomi
Coinciding deliveries (n=8) zation
Others (n=8)
Mediolateral Lateral
episiotomy episiotomy
allocated allocated
(n=1452) (n=1467)

Did not receive Did not receiz/e )

intervention (n=1062) A intervention (n=1067

Labor resulting in Meql?lateral Labor resulting in I_.a_te ral

cesarean (n=292) episiotomy  cesarean (n=279) episiotomy

Vaginal delivery without performed Va_gi_n?l deli(ver%wsi;hout performed

episiotomy (n=766) - episiotomy (n= =

Incorrect type of (n_390) Incorrect type of (n 400)

episiotomy (n=4)

episiotomy (n=2)

Fig. 1. Participant flow, randomization, and intervention assignment in the study. “Precipitate delivery” and “coinciding deliveries” indicate cases in which there was not enough time for

explanation of the study, for obtaining signed informed consent, and/or for randomization.
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pre-defined interval (4 2.0%), it might be concluded that no significant
difference between these 2 types of episiotomy was found. Along with
additional perineal or vaginal trauma, maternal blood loss, and neona-
tal outcome, the incidence of OASIS in the 2 groups was equivalent.

There are very few studies focusing on lateral episiotomy. In a retro-
spective population study, Rdisdnen et al. [12] found that performing a
lateral episiotomy decreases the risk of OASIS among primiparous but
not multiparous women, and that an increase in the rate of lateral episi-
otomies is connected with a reduction in the risk of OASIS. This type of
episiotomy has also been inadvertently evaluated in some other studies.
For example, in the study of Aytan et al. [19] all episiotomies, which
were termed mediolateral, “started at 7 o’clock” and were performed
by 1 person, and thus it can be stated that they were not truly medio-
lateral but lateral according to the new classification [2]. In that study,
an incidence of OASIS of 1% was found [19].

It must be stressed that restrictive use of episiotomy is recom-
mended [13]. In addition, the indication for episiotomy should be care-
fully premeditated [25], because it has been shown to be necessary to
perform 900 lateral episiotomies to save 1 anal sphincter [11,12].

The results of the present study were expected on the basis of our
previous study [6], and a study by Stedenfeldt et al. [9] evaluating episi-
otomy characteristics. The risk factors for OASIS were reported as episi-
otomies of short length or those performed with the beginning very
close to the posterior fourchette; episiotomies with angles less than
15° or larger than 60°; and episiotomies cut a short distance from the
midline [9]. It seems that an appropriately executed mediolateral episi-
otomy and an appropriately executed lateral episiotomy are among
the procedures that have the most profound effect on diverting the
principal perineal tissue strain away from the midline.

None of the abovementioned studies [11,12,15-19,25] compared
the outcomes of mediolateral and lateral episiotomies. Not only did
the present study compare them, but it also worked within an exact
definition of both types of episiotomy. This is important because recent
emerging evidence suggests that the exact location of the episiotomy
affects the risk of OASIS [6,7,9]. Furthermore, the present study focused
on primiparous women to exclude the impact of previous vaginal de-
liveries on the perineum.

The present results differ in part from those of Fodstad et al. [16],
who found no OASIS in a group of 109 women with lateral episiotomies,
but 3 cases (8%) of OASIS in a group of 38 women with mediolateral
episiotomies. However, Fodstad et al. [ 16] enrolled all women with epi-
siotomy rather than only primiparous women. In addition, the mea-
sured suture angle of mediolateral episiotomy varied between 25° and
60° [16]. In light of the results of a recent study showing that an angle
of incision of mediolateral episiotomy of 60° results in a subsequent
mean angle of suture of 45° (range 32° to 59°) [6], it seems that a certain
proportion of mediolateral episiotomies categorized by Fodstad et al.
[16] would not have fulfilled the definition of mediolateral episiotomy
used in the present study.

Apart from primiparity, recognized risk factors for OASIS were iden-
tifiable in all cases of OASIS in the present study: namely, instrumental
delivery, occipitoposterior presentation, and/or fetal macrosomy. The
neonatal weight in all deliveries with OASIS varied between 3800 g
and 4480 g.

Compared with the studies discussed above [16-18], the present
study found the lowest rate of OASIS to be among primiparous women
with mediolateral episiotomy. This suggests that mediolateral episioto-
my cut at an angle of at least 60° is a safe procedure with regard to direct
anal sphincter trauma. A further decrease in incidence of OASIS might be
achievable by modifying the technique of other obstetric interventions
during the final stage of vaginal delivery.

In the present study, a significantly longer time was needed for
lateral episiotomy repair. The mean difference between mediolateral
and lateral episiotomy repair was 2 minutes. Before the initiation of
the study, the type of episiotomy performed remained at the discretion
of the attending personnel. Mediolateral episiotomy directed toward

the ischial tuberosity [10] was preferred, although lateral episiotomy
was also occasionally performed. Furthermore, on the basis of recent
studies [3-5], it can be assumed that, albeit unintentionally, more lateral
episiotomies were performed than were officially reported. Therefore,
staff on the labor ward were not inexperienced in the technique of
lateral episiotomy.

The difference in the amount of suturing material (120-cm long
polyglactin 910) used between mediolateral and lateral episiotomy
repair totaled 19 threads across the whole study. As a result, we assume
that the significant difference observed (P = 0.03) has very little in
common with clinical significance.

The study has 2 main limitations. First, owing to the busy clinical
work of the researchers, the precision of the execution of the incision
of episiotomy and the precision of the rectal exam before the episioto-
my suturing could not always be controlled by members of the research
team. Second, because all deliveries were attended by both a midwife
and a doctor who had previously taken part in the educational sessions,
the execution of episiotomy and subsequent evaluation of perineal
trauma was supervised by a doctor, who then always sutured the
episiotomy. In cases when a doctor performed the delivery in person,
however, no further control was made unless a second opinion was
required by the doctor themself.

In summary, the present results demonstrate that the risk of addi-
tional vaginal and perineal trauma and the risk of OASIS after adequately
performed mediolateral episiotomy are low and correspond to the risk
after lateral episiotomy. On the basis of these findings, it seems that
an incision within the area of the perineum bordered by internationally
defined mediolateral and lateral episiotomies [2] most effectively
diverts the principal perineal tissue strain away from the midline and
hence minimizes the risk of OASIS. To obtain a complete comparison
of the 2 types of episiotomy, it will be necessary to evaluate other vari-
ables such as the healing process, pain, dyspareunia or continence status
in short-, mid- and long-term follow-up. More studies concerning
the difference between mediolateral and lateral episiotomy regarding
peripartum outcomes should be performed to verify the results of the
present study.
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ABSTRACT

Objective: To evaluate short-term perineal pain among primiparous women after mediolateral episiotomy (MLE)
and lateral episiotomy (LE). Methods: The prospective randomized study was conducted in the Czech Republic
during 2010-2012. Consecutive primiparous women who gave birth at or after 37 weeks of pregnancy and
had indications for an episiotomy were enrolled and randomly assigned to undergo MLE or LE. Patients were un-
aware of the episiotomy type performed. The primary outcomes were pain at 24 hours, 72 hours, and 10 days
post partum, measured by a visual analog scale, verbal rating scale, interference with activities of daily living,
and amount of analgesic use. Results: The analysis included 266 women who underwent MLE and 297 women
who underwent LE. Complete relief of pain was observed in 6 (2.3%) of 266 women after 24 hours, 21 (8.0%)
of 264 after 72 hours, and 77 (29.1%) of 265 after 10 days in the MLE group, and in 11 (3.9%) of 285, 23 (7.7%)
0f 297, and 78 (26.4%) of 295 in the LE group, respectively (P = 0.36). There were no significant differences in
overall pain scores from any rating system or in the amount of analgesics used. Conclusion: Incidence and extent
of pain in the first 10 days after LE correspond to those after adequately performed MLE.

© 2014 International Federation of Gynecology and Obstetrics. Published by Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Adverse outcomes after vaginal delivery can impair a woman'’s over-
all quality of life and markedly affect her social relationships. Perineal
pain, a common consequence of vaginal delivery [1-4], is related to
the type and/or degree of perineal injury and affects up to 97% of
women on the first day post partum [1,2,5] and up to 71% of women
7-10 days post partum [2,6].

Episiotomy, a surgical incision of the perineum during the final stage
of vaginal delivery, contributes considerably to postpartum perineal
pain [1,2,4-6]. The incidence of pain on the first day post partum after
episiotomy is similar to that among women with spontaneous first- or
second-degree perineal tears, but higher than that among women
with an intact perineum and lower than that after an obstetric anal
sphincter injury [2]. The rate and intensity of perineal pain are not
only affected by episiotomy, but also by instrumental delivery [7], parity
and duration of delivery [2,8], suturing material [9,10], repair technique
[10,11], and analgesia used [12].

* Corresponding author at: Department of Obstetrics and Gynecology, University
Hospital, Faculty of Medicine, Charles University, Alej Svobody 80, 304 60 Pilsen, Czech
Republic. Tel.: +420 377 105 212, +420 777 067 699; fax: +420 377 105 290.

E-mail address: kalisv@fnplzen.cz (V. Kalis).

http://dx.doi.org/10.1016/.ijg0.2014.05.025

Considering all consequences of episiotomy and the results of clini-
cal studies, there is currently an international consensus to abandon
the routine use of episiotomy [4]. However, the type of episiotomy
that should be executed if this procedure is indicated is still a matter
of debate.

Seven different types of episiotomy have been defined [13]. Howev-
er, only midline episiotomy [1,2,4,5,14], mediolateral episiotomy (MLE)
[2-6,9-11,14-17], and lateral episiotomy (LE) [14,18-20] are used rou-
tinely, and only midline episiotomy and MLE are frequently evaluated.
Perineal pain after MLE and LE has been compared in only one retro-
spective study [15], in which the perceived pain was equal in the two
study groups. Prospective data on the short- and long-term peripartum
outcomes of MLE versus LE are lacking.

The primary aim of the present study was to evaluate short-term
perineal pain among primiparous women who had undergone MLE or
LE; the secondary aims were to evaluate the rates of healing complica-
tions and painful defecation during the first 10 days post partum. The
following hypotheses were tested: that LE would not increase pain
scores or need for analgesics during the first 10 days post partum; that
LE would not increase the incidences of infection, antibiotic use, hema-
toma, dehiscence, and requirement for resuturing during the first 10
days after delivery; and that LE would not decrease the incidence of
painful defecation during the first 10 days post partum.

0020-7292/© 2014 International Federation of Gynecology and Obstetrics. Published by Elsevier Ireland Ltd. All rights reserved.
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2. Materials and methods

The present prospective randomized study was part of a large pro-
ject and the continuation of a previous study [16] evaluating the inci-
dence and extent of vaginal and perineal trauma after MLE versus LE.
The study included consecutive primiparous women who gave birth
at the University Hospital in Pilsen, Czech Republic, between April 1,
2010, and April 1, 2012 [16]. Eligible women had a vaginal delivery at
or after 37 weeks of pregnancy and had indications for an episiotomy.
Women were excluded if they were younger than 16 years, were not
able to communicate in Czech or English, had undergone previous per-
ineal surgery, had previously had a stillbirth, had extensive congenital
abnormalities, had severe perineal condylomata, or had extensive vari-
cose veins. The local ethics committee approved the study, and all par-
ticipants provided written informed consent prior to enrollment.

Before the study, a power analysis was performed to calculate the
numbers of patients needed for the two study groups. Based on the as-
sumption of a presence of perineal pain 7-10 days post partum in 70% in
the MLE group [2], 260 women were required for each intervention
group to achieve a power of 80% at an o of 0.05 and a tolerance limit
of £ 10%. Subsequently, a test of equivalence was performed to confirm
whether the investigated types of episiotomy did not differ.

The women were randomized to undergo right-sided MLE or right-
sided LE. Randomization was done using preprepared nontransparent
envelopes that contained a sheet of paper listing the episiotomy type
to be performed if indicated; the envelopes were opened during the
first stage of labor. Women were unaware of the episiotomy type select-
ed and performed.

For MLE, the incision began in the midline and was directed toward
the ischial tuberosity, following an angle of at least 60° [13,17]. For LE,
the incision began 1-2 cm laterally from the midline and was also
directed toward the ischial tuberosity [13]. All episiotomy repairs
involved the subcuticular insertion of a short-term absorbable suture
(2-0 polyglactin 910, Johnson & Johnson Medical, Sint-Stevens-Woluwe,
Belgium) using the same continuous, nonlocking technique [11].

The following maternal and neonatal obstetric characteristics and
variables were recorded: maternal age, education level, ethnicity, mari-
tal status, body mass index (calculated as weight in kilograms divided
by the square of height in meters), number of fetuses, fetal presentation,
epidural anesthesia, duration of the second stage of labor, signs of fetal
distress, instrumental delivery, shoulder dystocia, person performing
the episiotomy (doctor/midwife), neonatal weight, episiotomy length,
shortest distance of the episiotomy from the anus, obstetric anal sphinc-
ter injury, and additional vaginal or perineal trauma after adequately
performed episiotomy. Flexible tape measures were used to obtain the
episiotomy measurements immediately after suturing in the lithotomy
position with the woman’s legs flexed at an angle of 90°-100° [21,22].

At 24 hours (22-28 hours if the 24-hour mark occurred during the
night when the women were asleep) and 72 hours (68-76 hours) post
partum, pain and healing scores were assessed by direct questioning.
Personal contact was possible because the usual duration of postpartum
hospitalization for mothers and neonates was at least 72 hours. On day
10, the women completed an identical questionnaire and posted it
to the hospital. If the questionnaire was not delivered by day 13, a
telephone or e-mail consultation was made.

The intensity of pain was scored on a visual analog scale (VAS) [23],a
verbal rating scale (VRS) [24], and a scale rating the interference with
activities of daily living (ADL) [2]. On the VAS [23], 0 points represented
no pain and 100 points represented the worst possible pain. On the VRS
[24], pain was rated at rest, sitting, and moving. Each of these was
scored from O (no pain) to 3 (worst pain); the maximum achievable
VRS pain score was 9. The ADL scale [2] is a modified pain severity scor-
ing system evaluating pain while sitting, walking, voiding, and sleeping,
with a maximum pain score of 12.

Information on the use of oral analgesics was obtained by direct
questioning at 24 hours and 72 hours, and after 10 days. To enable a

comparison, all women had received 400 mg ibuprofen tablets (Ibalgin
400, Zentiva, Prague, Czech Republic) when oral analgesics were
necessary.

Healing complications recorded were: episiotomy infection (defined
by edema, redness, discharge, and/or wound gaping [25]; pain at rest;
and palpation), requirement for antibiotics, episiotomy dehiscence
(complete or partial wound gaping of some or all suture layers), hema-
toma, need for surgical reintervention, and painful defecation.

On day 10, the women rated the aesthetic appearance of the suture
and their overall satisfaction with the episiotomy on two modified VASs
(range 0-100, with 100 being most favorable) [17,23]. Each woman re-
ceived a small mirror to provide a clear view of the suture.

The primary outcome measures were the VAS, VRS, and ADL pain
scores, and amount of analgesic use. The secondary outcome measures
were the rates of hematoma, dehiscence, resuturing, episiotomy suture
infection, antibiotic treatment of infection, painful defecation, and the
cosmetic and overall satisfaction scores.

The statistical analyses were performed with R version 2.4.0
(R Foundation for Statistical Computing, Vienna, Austria), SAS (SAS
Institute Inc, Cary, NC, USA), and Statistica version 9.0 (StatSoft, Tulsa,
OK, USA). Data comparisons were performed using nonparametric anal-
ysis of variance (two-sample Wilcoxon test). Categorical variables were
analyzed with the y? test and described using contingency tables. The
equivalence testing was performed using a two one-sided test with
predefined equivalence limits of +/- 10%. P < 0.05 was considered
statistically significant.

3. Results

Among 3534 primiparous women with a vaginal delivery during the
study period, 2919 women were eligible for inclusion in the study
(Fig. 1). Overall, 390 women underwent MLE and 400 underwent LE
(Fig. 1). The final analysis included 266 women in the MLE group and
297 women in the LE group who completed all questionnaires (Fig. 1).

The maternal and neonatal characteristics did not differ significantly
between the study groups except shortest distance between episiotomy
and anus, which was significantly longer in the LE group (Table 1).
This difference is a result of the way the episiotomy was performed
in this group.

Complete relief of pain was observed in 6 (2.3%) of 266 women who
answered the relevant question after 24 hours, 21 (8.0%) of 264 after
72 hours, and 77 (29.1%) of 265 after 10 days in the MLE group, and in
11 (3.9%) of 285, 23 (7.7%) of 297, and 78 (26.4%) of 295 in the LE
group, respectively (P = 0.36).

There were no significant differences between the two groups in
terms of overall pain scores on the VAS, VRS, and ADL scale, and in the
amount of analgesics used at 24 hours, 72 hours, and 10 days post
partum (Table 2). The test of equivalence confirmed that the investigat-
ed types of episiotomy did not differ in presence of pain 10 days post
partum; the 95% confidence interval (-4.66% to 2.09%) was within the
predefined tolerance interval of 4+ 10%. Moreover, there were no signif-
icant differences when each pain domain (at rest, sitting, moving,
voiding, sleeping) was evaluated separately (Table 2).

No statistically significant differences were found regarding surgical
reintervention, the occurrence of hematoma, episiotomy dehiscence,
and painful defecation during the first 10 days post partum (Table 3).
Seven (33.3%) of 21 dehiscences required resuturing.

No infections were registered at 24 hours or 72 hours post partum.
At day 10, an episiotomy suture infection was observed in 4 (1.5%) of
263 women in the MLE group and in 5 (1.7%) of 290 women in the LE
group (P = 0.85) (Table 3). No difference in antibiotic use owing to
infection was found (Table 3).

The cosmetic effect was rated with a mean of 76 points in the MLE
group and 72 points in the LE group (P = 0.12). The overall satisfaction
score was 76 points in the MLE group and 75 points in the LE group
(P = 0.62) (Table 3).
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Fig. 1. Flow of patients through the study. Abbreviations: LE, lateral episiotomy; MLE, mediolateral episiotomy. * Scheduled cesarean delivery (n = 475), prematurity (n = 81), disagree-
ment with the study (n = 32), precipitate delivery (n = 10), coinciding deliveries (n = 8), other reason (n = 8). Labor resulting in cesarean delivery (n = 292), vaginal delivery without
episiotomy (n = 766), incorrect type of episiotomy (n = 4). € Labor resulting in cesarean delivery (n = 289), vaginal delivery without episiotomy (n = 776), incorrect type of episiotomy

(n=2).

4. Discussion

The present prospective randomized study evaluated the short-term
effects of MLE and LE on postpartum perineal pain and the healing pro-
cess. There was no difference between the two groups in terms of per-
ceived pain as rated on the VAS, VRS, and ADL pain scoring systems. In
addition, healing complications, aesthetic perception, and overall satis-
faction did not differ between the two groups up to 10 days post
partum.

Studies evaluating and comparing the perineal pain associated with
different types of episiotomy are not common. Most studies that have
been done have compared the outcomes of episiotomy with those
after spontaneous perineal tears [2,3], different techniques of repair
[10,11], or different analgesic agents after episiotomy [12].

Considering the paucity of studies evaluating LE, the only one similar
to the present study is a retrospective investigation by Fodstad et al. [15]

comparing the associations of MLE, LE, and an unclassified type of episi-
otomy with perineal pain at 24 hours post partum. Overall, 23% of
women with MLE and 15% of women with LE rated their pain between
7 and 10 on the VAS (range 0-10) [15]. In the present study, 29 (10.9%)
women who had undergone MLE and 26 (8.8%) who had undergone LE
rated their pain as 7-10 using the same scoring system. Fodstad et al.
[15] found no significant differences between the different episiotomy
types in terms of perceived pain 1 day post partum, which is in accor-
dance with the present study’s results.

Based on the results of the present study, the VRS seems to be more
suitable for the evaluation of postepisiotomy pain than the VAS or the
ADL scale because it provides information on pain in separate domains.
At all follow-up points (1,3, and 10 days post partum), the pain scores at
sitting were highest, followed by pain during movement and finally
pain at rest. However, Andrews et al. [3] found the VAS to be more
sensitive than the VRS. However, these authors evaluated perineal
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Table 1
Maternal and neonatal baseline characteristics among primiparous women with
episiotomy.*

Characteristic Mediolateral Lateral Pvalue
episiotomy episiotomy
(n = 340) (n = 365)
Fetal lie and presentation 0.39°
Cephalic 334 (98.2) 361 (98.9)
Breech 4(1.2) 4(1.1)
Twins 2(0.6) 0(0.0) 034"
Postpartum uterine atony 42 (124) 46 (12.6) 0.93°
Maternal age, y 28.1 (18-41) 28.1 (18-40) 0.79¢
Education 0.76°
Elementary 19 (5.6) 16 (4.4)
Vocational 43 (12.6) 43 (11.8)
High school 165 (48.5) 195 (53.4)
College/university 113 (33.2) 111 (30.4)
Ethnicity 0.20°
White 332 (97.6) 361 (98.9)
Romany 2(0.6) 0
Asian 1(0.3) 0
Unknown 5(1.5) 4(1.1)
Marital status 0.77°
Single 16 (4.7) 19(5.2)
Married/with partner 322 (94.7) 346 (94.8)
Unknown 2(0.6) 0
Body mass index? 28.2 (17.8-47.5) 28.0 (19.3-45.7) 0.93¢
Epidural 1(0.3) 2 (0.6) 0.94"
Instrumental delivery
Forceps 2(0.6) 2(0.5) 0.68"
Vacuum extraction 18 (5.3) 19 (5.2) 0.96°
Occipito-posterior presentation 19 (5.6) 16 (44) 0.46"
Fetal distress 98 (28.8) 107(29.3) 0.89"
Execution of episiotomy 0.21°
Doctor 183 (53.8) 202 (55.3)
Midwife 157 (46.2) 163 (44.7)
Neonatal weight, g 3322 (2050-4860) 3358 (2460-4620)  0.24°
Maternal blood loss, mL 379 (150-1300) 385 (250-1100) 0.36°
Duration of second stage, min ~ 25.1 (2-105) 24.8 (4-88) 0.72¢
Shoulder dystocia 5(1.5) 7(1.9) 0.65"
Apgar score at 5 min <8 4(1.2) 5(1.37) 0.82°
Neonatal umbilical artery pH 7.3 (6.8-7.5) 7.3 (7.0-7.8) 0.37¢
Third-/fourth-degree 5(1.5) 4(1.1) 0.60°
perineal tear
Length of episiotomy, mm 37 (30-42) 38 (30-42) 0.28¢
Shortest distance between 34 (26-40) 40 (34-45) <0.001¢
episiotomy and anus, mm
Additional perineal trauma 13 (3.8) 11 (3.0) 0.55"
including OASIS
Additional vaginal trauma 63 (18.5) 78 (21.4) 0.63"

Abbreviation: OASIS, obstetric anal sphincter injury.
@ Values are given as number (percentage) or mean (range), unless otherwise stated.
b Nonparametric analysis of variance (two-sample Wilcoxon test).
c 52
X test.
4 Calculated as weight in kilograms divided by the square of height in meters.

pain as a function of the degree of perineal trauma, not as a function of
episiotomy type.

Complete relief of pain occurred in 17 (3.0%) women overall within
24 hours post partum and in 155 (27.5%) women within 10 days post
partum. This result is in accordance with the findings of Macarthur
et al. [2], who reported that 97% and 71% of women had perineal pain
1 day and 7 days post partum, respectively. However, the persistence
of pain beyond 10 days post partum in more than 70% of women
indicates that follow-up should be substantially longer.

There is also a paucity of scientific literature regarding the healing
process after different episiotomy types [5,14]. In particular, there is
no study evaluating the healing process after LE. Given that all episiot-
omies in the present study were repaired using the same recommended
suturing technique and material [11], the impact of these two factors on
the study outcomes was minimized. Only seven dehiscences required
resuturing, and only skin defects and subcutaneous tissue had to be
reapproximated.

Table 2
Postpartum perineal pain among primiparous women with episiotomy.?
Pain measure Mediolateral ~ Lateral Pvalue®
episiotomy episiotomy
(n = 266) (n = 297)

24 hours
VAS 39 (20-50) 37 (18-50) 0.30
VRS 44 (3-6) 4.2 (3-6) 0.44
ADL 3.7 (2-6) 3.5 (0-6) 0.16
Pain at rest 0.9 (0-1) 0.8 (0-1) 0.70
Pain while sitting 1.9 (1-3) 1.9 (1-2) 0.76
Pain while moving 1.6 (1-2) 1.5(1-2) 0.26
Pain while voiding 0.8 (0-1) 0.8 (0-1) 0.73
Pain while sleeping 0.5 (0-1) 0.5 (0-1) 0.36
Number of women using analgesics 38 (14.3) 37 (12.5) 0.16°
in the previous 24 h

72 hours
VAS 24 (8-43) 22 (0-40) 0.25
VRS 24 (1-3) 24 (1-3) 0.94
ADL 2.0 (0-3) 2.0 (0-3) 0.62
Pain at rest 0.3 (0-1) 0.3 (0-1) 0.37
Pain while sitting 1.2 (1-2) 1.2 (1-2) 0.97
Pain while moving 1.0 (0-1) 0.9 (0-1) 0.55
Pain while voiding 04 (0-1) 0.5 (0-1) 0.55
Pain while sleeping 0.2 (0-0) 0.2 (0-0) 0.85
Number of women using analgesics 11 (4.1) 16 (5.4) 0.29¢
in the previous 24 h

10 days
VAS 24 (6-40) 25 (6-50) 0.75
VRS 2.0 (1-3) 2.1 (1-3) 0.38
ADL 1.8 (0-3) 1.8 (0-3) 0.57
Pain at rest 0.3 (0-1) 0.3 (0-1) 0.10
Pain at sitting 1.0 (0-1) 0.9 (0-1) 0.55
Pain at moving 0.7 (0-1) 0.8 (0-1) 0.23
Pain while voiding 0.4 (0-1) 0.3 (0-1) 0.53
Pain while sleeping 0.1 (0-0) 0.1 (0-0) 0.06
Number of women using analgesics 7 (2.6) 5(1.7) 0.64¢

in the previous 24 h

Abbreviations: VAS, visual analog scale; VRS, verbal rating scale; ADL, activities of daily
living.

2 Values are given as mean (interquartile range) or number (percentage), unless stated
otherwise.

b Nonparametric analysis of variance (two-sample Wilcoxon test).

¢ Contingency tables and y? test.

The observed difference in the incidence of hematoma at the episiot-
omy site 24 hours post partum was not significant. Moreover, the num-
ber of women undergoing surgical reintervention was approximately
eight times lower than the number of women with a reported hemato-
ma. Given that the presence of hematoma was defined by visual param-
eters and no other intervention (e.g. palpation or ultrasound) was
required if clinically unnecessary, it can be assumed that the majority
of hematomas were superficial ecchymoses.

There are some limitations to the present study. First, the response
rates (78.2% and 81.4% in the MLE and LE groups, respectively) were
lower than expected. This—particularly the response rate on day
10—could be explained by the relatively short data collection period.
Because the system of community midwives is underfunded in the
Czech Republic, the majority of the mothers were not visited by medical
personnel after discharge from the maternity hospital. Given that all
mothers were primiparous, they might have faced unexpected caring,
medical, or social problems, and these challenges might have been
given priority over the completion of the study questionnaires. Howev-
er, the total number of respondents in each group exceeded the number
of women required according to the power calculation.

Second, no personal contact was arranged for day 10. The women
completed the questionnaires by themselves with no consultation.
Because some of the variables (e.g. infection, dehiscence, painful defeca-
tion, and aesthetic evaluation) might not have been discussed during
hospitalization, the responses might have been influenced by subjective
bias. Apart from aesthetic evaluation and overall satisfaction, the
questionnaires were identical at all three timepoints and the women
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Table 3
Healing complications among primiparous women with episiotomy.*
Episiotomy characteristics/variables ~ Mediolateral Lateral Pvalue
episiotomy episiotomy
24 hours
Infection 0/263 0/290 N/A
Need for antibiotics 0/263 2/290 (0.7) 0.18"

Hematoma at the episiotomy site 10/263 (3.8) 25/290 (8.6) 0.09"
Need for surgical reintervention 1/264 (0.4) 2/292 (0.7) 0.62"
Dehiscence 0/263 0/291 N/A

Painful defecation 25/218 (11.5)  27/233 (11.6)  0.97°

72 hours
Infection 0/264 0/292 N/A
Need for antibiotics 0/264 1/292 (0.3) 0.34°
Hematoma at the episiotomy site 12/264 (4.5) 16/291 (5.5) 0.61°
Need for surgical reintervention 1/264 (0.4) 0/292 0.29"
Dehiscence 0/264 0/292 N/A
Painful defecation 34/212 (16.0)  28/222 (126) 0.31°

10 days
Infection 4/263 (1.5) 5/290 (1.7) 0.85°
Need for antibiotics 0/264 1/292 (0.3) 0.18"
Need for surgical reintervention 4/262 (1.5) 3/291 (1.0) 0.61°
Dehiscence 13/262 (5.0) 8/286 (2.8) 0.19"
Painful defecation 89/260 (34.2)  87/286 (30.4)  0.34°
Cosmetic appearance, VAS score® 76 (62-98) 72 (50-94) 0.124
Overall satisfaction, VAS score ¢ 76 (60-100) 75 (53-100) 0.624

Abbreviations: N/A, not applicable; VAS, visual analog scale.
@ Values are given as number/total number of respondents to the relevant question
(percentage) or mean (interquartile range), unless otherwise stated.
b .2
¥° test.
¢ Score on a modified VAS [17,23].
4" Nonparametric analysis of variance (two-sample Wilcoxon test).

were therefore familiar with its layout because they had completed the
questionnaire twice before.

The results of the present study show that the incidence and degree
of pain and healing complications after properly performed LE
correspond to those after adequately performed MLE. The frequency
of painful defecation and scores for cosmetic effect and overall satisfac-
tion did not differ between the MLE and LE groups. On the basis of these
findings, it seems that LE should not be ruled out because of any general
concern that this procedure might be more painful than MLE.

However, to evaluate the two types of episiotomy fully, other
variables including dyspareunia and anal continence status would
have to be studied in the mid and long term. Lateral episiotomy is
defined as an incision starting 1-2 cm laterally from the midline and
so concerns may be raised regarding injury to the Bartholin gland or
starting the episiotomy through the labia majora. However, given that
the transverse perineal deformation/strain is 177% (1 cm of the perineal
tissue is transversely stretched to 2.77 cm when the fetal head crowns
the perineum) [26], the labia and all adjoining structures will be
dislodged laterally and therefore the risk of damage to important struc-
tures should be minimized. Further work needs to be done on the differ-
ences in peripartum MLE and LE outcomes to enhance the results of the
present study.

Acknowledgments

The present study was supported by the European Regional
Development Fund (project “New Technologies for the Information
Society”, European Centre of Excellence, CZ.1.05/1.1.00/02.0090) and
by the Charles University Research Fund (project number P36).

Conflict of interest

The authors have no conflicts of interest.

References

[1] Klein MC, Gauthier RJ, Robbins JM, Kaczorowski ], Jorgensen SH, Franco ED, et al.
Relationship of episiotomy to perineal trauma and morbidity, sexual dysfunction,
and pelvic floor relaxation. Am ] Obstet Gynecol 1994;171(3):591-8.

[2] Macarthur AJ, Macarthur C. Incidence, severity, and determinants of perineal pain after
vaginal delivery: a prospective cohort study. Am ] Obstet Gynecol 2004;191(4):
1199-204.

[3] Andrews V, Thakar R, Sultan AH, Jones PW. Evaluation of postpartum perineal pain and
dyspareunia-a prospective study. Eur ] Obstet Gynecol Reprod Biol 2008;137(2):152-6.

[4] Carroli G, Mignini L. Episiotomy for vaginal birth. Cochrane Database Syst Rev
2009;1:CD000081.

[5] Coats PM, Chan KK, Wilkins M, Beard R]. A comparison between midline and
mediolateral episiotomies. Br ] Obstet Gynaecol 1980;87(5):408-12.

[6] Sleep J, Grant A, Garcia ], Elbourne D, Spencer J, Chalmers I. West Berkshire perineal
management trial. Br Med ] (Clin Res Ed) 1984;289(6445):587-90.

[7] Williams A, Herron-Marx S, Knibb R. The prevalence of enduring postnatal perineal
morbidity and its relationship to type of birth and birth risk factors. J Clin Nurs
2007;16(3):549-61.

[8] Sheiner E, Walfisch A, Hallak M, Harlev S, Mazor M, Shoham-Vardi I. Length of the
second stage of labor as a predictor of perineal outcome after vaginal delivery.
J Reprod Med 2006;51(2):115-9.

[9] Mackrodt C, Gordon B, Fern E, Ayers S, Truesdale A, Grant A. The Ipswich Childbirth
Study: 2. A randomised comparison of polyglactin 910 with chromic catgut for post-
partum perineal repair. Br ] Obstet Gynaecol 1998;105(4):441-5.

[10] Bowen ML, Selinger M. Episiotomy closure comparing enbucrilate tissue adhesive
with conventional sutures. Int ] Gynecol Obstet 2002;78(3):201-5.

[11] Kettle C, Hills RK, Jones P, Darby L, Gray R, Johanson R. Continuous versus interrupted
perineal repair with standard or rapidly absorbed sutures after spontaneous vaginal
birth: a randomised controlled trial. Lancet 2002;359(9325):2217-23.

[12] Seckin B, Avsar F, Parlakyigit E, Aksakal O. Effects of indomethacin suppository and
lidocaine pomade for the relief of post-episiotomy pain. Int J Gynecol Obstet
2002;78(2):159-61.

[13] Kalis V, Laine K, de Leeuw JW, Ismail KM, Tincello DG. Classification of episiotomy:
towards a standardisation of terminology. BJOG 2012;119(5):522-6.

[14] Sooklim R, Thinkhamrop J, Lumbiganon P, Prasertcharoensuk W, Pattamadilok J,
Seekorn K, et al. The outcomes of midline versus medio-lateral episiotomy. Reprod
Health 2007;4:10.

[15] Fodstad K, Laine K, Staff AC. Different episiotomy techniques, postpartum perineal
pain, and blood loss: an observational study. Int Urogynecol J 2013;24(5):865-72.

[16] Karbanova ], Rusavy Z, Betincova L, Jansova M, Parizek A, Kalis V. Clinical evaluation
of peripartum outcomes of mediolateral versus lateral episiotomy. Int ] Gynecol
Obstet 2014;124(1):72-6.

[17] Kalis V, Landsmanova ], Bednarova B, Karbanova J, Laine K, Rokyta Z. Evaluation of
the incision angle of mediolateral episiotomy at 60 degrees. Int ] Gynecol Obstet
2011;112(3):220-4.

[18] Rdisdnen SH, Vehvildinen-Julkunen K, Gissler M, Heinonen S. Lateral episiotomy pro-
tects primiparous but not multiparous women from obstetric anal sphincter rupture.
Acta Obstet Gynecol Scand 2009;88(12):1365-72.

[19] Rdisdnen S, Vehvildinen-Julkunen K, Gissler M, Heinonen S. Hospital-based lateral
episiotomy and obstetric anal sphincter injury rates: a retrospective population-
based register study. Am J Obstet Gynecol 2012;206(4):347.e1-6.

[20] Rdisdnen S, Vehvildinen-Julkunen K, Gisler M, Heinonen S. A population-based reg-
ister study to determine indications for episiotomy in Finland. Int ] Gynecol Obstet
2011;115(1):26-30.

[21] Kalis V, Karbanova J, Bukacova Z, Bednarova B, Rokyta Z, Kralickova M. Anal dilation
during labor. Int ] Gynecol Obstet 2010;109(2):136-9.

[22] Kalis V, Karbanova J, Horak M, Lobovsky L, Kralickova M, Rokyta Z. The incision angle
of mediolateral episiotomy before delivery and after repair. Int ] Gynecol Obstet
2008;103(1):5-8.

[23] Jensen MP, Karoly P, Braver S. The measurement of clinical pain intensity: a compar-
ison of six methods. Pain 1986;27(1):117-26.

[24] Corkill A, Lavender T, Walkinshaw SA, Alfirevic Z. Reducing postnatal pain from perine-
al tears by using lignocaine gel: a double-blind randomized trial. Birth 2001;28(1):
22-7.

[25] Davidson N. REEDA: evaluating postpartum healing. ] Nurse Midwifery 1974;19(2):
6-8.

[26] Zemcik R, Karbanova J, Kalis V, Lobovsky L, Jansova M, Rusavy Z. Stereophotogrammetry
of the perineum during vaginal delivery. Int ] Gynecol Obstet 2012;119(1):76-80.


http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0005
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0005
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0005
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0010
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0010
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0010
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0015
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0015
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0020
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0020
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0025
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0025
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0030
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0030
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0035
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0035
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0035
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0040
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0040
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0040
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0045
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0045
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0045
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0050
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0050
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0055
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0055
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0055
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0060
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0060
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0060
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0065
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0065
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0070
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0070
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0070
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0075
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0075
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0080
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0080
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0080
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0085
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0085
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0085
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0090
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0090
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0090
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0130
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0130
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0130
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0095
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0095
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0095
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0100
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0100
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0105
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0105
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0105
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0110
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0110
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0115
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0115
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0115
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0120
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0120
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0125
http://refhub.elsevier.com/S0020-7292(14)00360-9/rf0125

8.7 Mediolateral versus lateral episiotomy and their effect on
postpartum coital activity and dyspareunia rate 3 and 6
months postpartum.

NECESALOVA, P., KARBANOVA J., RUSAVY Z., PASTOR Z., JANSOVA M. a

KALIS, V. Mediolateral versus lateral episiotomy and their effect on postpartum coital

activity and dyspareunia rate 3 and 6 months postpartum. Sexual & Reproductive
Healthcare, 2016

124



Sexual & Reproductive Healthcare 8 (2016) 25-30

Contents lists available at ScienceDirect

Sexual & Reproductive Healthcare

journal homepage: www.srhcjournal.org

Mediolateral versus lateral episiotomy and their effect on postpartum

CrossMark

coital activity and dyspareunia rate 3 and 6 months postpartum

Pavlina Necesalova ?, Jaroslava Karbanova ?, Zdenek Rusavy ?, Zlatko Pastor °,
Magdalena Jansova ¢, Vladimir Kalis **

a Department of Gynecology and Obstetrics, University Hospital, Faculty of Medicine, Charles University, Alej Svobody 80, 304 60 Pilsen, Czech Republic
b National Institute of Mental Health, Klecany, Czech Republic
¢ European Centre of Excellence NTIS - New Technologies for Information Society, Faculty of Applied Sciences, University of West Bohemia, Pilsen, Czech Republic

ARTICLE INFO

Article history:

Received 3 August 2015
Revised 22 December 2015
Accepted 25 January 2016

Keywords:

Mediolateral episiotomy
Lateral episiotomy
Coital activity
Dyspareunia

Perineal pain
Satisfaction

ABSTRACT

Objectives: Comparison of the effects of two episiotomy types on sexual activity, dyspareunia and overall
satisfaction after childbirth.

Study design: A prospective follow-up study of a randomized comparative trial evaluating peripartum
outcome of a vaginal delivery after mediolateral (MLE) or lateral (LE) episiotomy.

Main outcome measures: The participants completed questionnaires regarding sexual activity, dyspa-
reunia, perineal pain, aesthetic appearance and overall satisfaction 3 (3M) and 6 months (6M) postpartum.
Results: A total of 648 women were available for the analyses (306 MLE, 342 LE). The groups showed
no difference regarding resumption and regularity of sex, timing of resumption, frequency and intensi-
ty of dyspareunia, perineal pain, aesthetic appearance or overall satisfaction 3M or 6M postpartum. 98.0%
of women after MLE and 97.7% after LE resumed sexual intercourse within 6M after delivery (p = 0.74).
In the same period 15.6% of women after MLE and 16.1% after LE suffered from considerable dyspareunia

(p=0.86).

Conclusions: Quality of sexual life and perception of perineal pain after MLE is equivalent to LE.

© 2016 Elsevier B.V. All rights reserved.

Introduction

Vaginal delivery and consequent perineal trauma can have a det-
rimental effect on women’s wellbeing. A common obstetric operation,
episiotomy - an incision of the perineum during final phase of
vaginal delivery - may contribute to impairment of postpartum
sexual life [1-7].

Despite the general consensus that a restrictive approach to epi-
siotomy is associated with a superior delivery outcome, data
regarding the spectrum of indications and location of episiotomy
are incomplete. Recent studies found that exact placement of epi-
siotomy plays a significant role in the risk of subsequent adverse
outcome, namely obstetric anal sphincter injury (OASIS) [8]. OASIS
is an acknowledged risk factor for postpartum sexual dysfunction,
mainly dyspareunia [2,5-7].

Lateralization of episiotomies decreases the risk of OASIS [9-12].
Based on previous studies [8,13,14], mediolateral episiotomy (MLE)
has been defined as an incision beginning at the fourchette, directed

* Corresponding author. Department of Obstetrics and Gynecology, University
Hospital, Faculty of Medicine, Charles University, Alej Svobody 80, 304 60 Pilsen,
Czech Republic. Tel.: +420 377 105 212 (work), +420 777 067 699 (mobile).

E-mail address: kalisv@fnplzen.cz (V. Kalis).

http://dx.doi.org/10.1016/j.srhc.2016.01.004
1877-5756/© 2016 Elsevier B.V. All rights reserved.

at an angle of at least 60° from the midline [15]. Lateral episi-
otomy (LE) - beginning in the vaginal introitus 1-2 cm aside from
the midline, directed towards the ischial tuberosity — was re-
cently re-introduced [15]. Only anatomic outcomes of LE have been
evaluated [11,12]. Only three studies evaluating short-term peri-
neal pain and healing complications after MLE and LE have been
published [11,16,17]. The effects of appropriately executed MLE or
LE [13-15] on postpartum pelvic floor function [18] and quality of
sexual life [5,16,19] are still unclear.

Two-thirds of women resumed vaginal sex by 3 months (3M)
after vaginal delivery with MLE and 90% by 6 months (6M)
[3,6,19,20]. Comparing different episiotomy types, no difference was
observed in dyspareunia rates after MLE or midline episiotomy which
varied between 8-73% at 3M [3,5,19] and 11-36% at 6M [3,5,14,19].
The only prospective observational study performed so far found
no difference in dyspareunia or perineal pain after midline episi-
otomy, MLE and LE at 3M after delivery [16]. To our knowledge, no
prospective randomized study comparing sexual activity and dys-
pareunia after vaginal delivery with MLE and LE in mid- and long-
term follow-up has been performed.

The primary objective of this study was to compare resump-
tion of postpartum coital activity and dyspareunia rate. The
secondary aims were the evaluation of perineal pain, cosmetic
outcome and overall satisfaction at 3M and 6M after delivery with
MLE or LE amongst primiparous women.
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The following hypotheses were tested:

Performance of LE does not lead to a delay in the resumption
of the sexual intercourse, increase in the rate of dyspareunia or im-
pairment of the quality of postpartum sexual life. Secondly, LE does
not result in the increase of the incidence of perineal pain, reduc-
tion of the aesthetic appearance of episiotomy scar or overall
satisfaction compared to MLE.

Methods

This is a prospective follow-up study of a previous randomized
comparative trial evaluating peripartum outcome of a first vaginal
delivery with MLE and LE [12]. All women delivered at the Univer-
sity Hospital Pilsen, Czech Republic, between April 1, 2010 and April
1, 2012. The study was approved by the local ethics committee and
an informed consent was obtained from all participants prior to en-
rolment. Two previous studies evaluating peripartum and early
postpartum outcomes have been published elsewhere [12,17].

A power analysis for 80% power at o-level of 0.05 to confirm
equivalency was performed prior to the study commencement. At
least 299 women per group were required for sexual intercourse
resumption assessment with tolerance limit at £5%, assuming 95%
resumption in sexual intercourse [3,19]. For dyspareunia evalua-
tion, a minimum of 252 women per group were required with
tolerance limit at +10% assuming 20% dyspareunia rate consider-
ing published variation in dyspareunia 6 months after delivery with
MLE: 11% [3], 14% [15] and 36% [19].

Inclusion criteria were [12] vaginal birth, primiparity, episi-
otomy, completed 37 weeks of pregnancy, and signed informed
consent. Exclusion criteria were maternal age <16 years, previous
perineal surgery, stillbirth or delivery with extensive congenital ab-
normalities, severe condylomata or extensive varicose veins on the
vulva, incomplete data regarding sexual intercourse resumption and
dyspareunia at 3M and 6M postpartum and inability to communi-
cate in Czech or English.

For the original randomized comparative trial evaluating
peripartum outcomes, the patients were randomized into two study
groups: primiparas with right-sided MLE and primiparas with right-
sided LE [12]. MLE and LE were executed according to recently
published international classification [15]. Episiotomy repair fol-
lowed the same continuous, non-locking technique with subcuticular
insertions of 2-0 short-term absorbable polyglactin 910 [21]. Women
were blinded to the randomized episiotomy type.

Maternal and neonatal obstetric characteristics and variables re-
corded were identical to the two previous studies [12,17]: maternal
age, education level, ethnic group, marital status, body mass index,
number of fetuses, fetal presentation, epidural, duration of the second
stage of labour, signs of fetal distress, instrumental delivery, shoul-
der dystocia, person performing the episiotomy (doctor/midwife),
neonatal weight, episiotomy length, shortest distance of the epi-
siotomy from the anus, OASIS, additional vaginal and perineal trauma
in continuation of episiotomy (Table 1). All episiotomy param-
eters were measured after episiotomy repair in the lithotomy position
with the parturients’ legs flexed at 90-100° [13,22].

Questionnaires were self-completed by the participants at 3M
and 6M postpartum, the last month was evaluated. The question-
naires surveyed sexual activity, pain, healing, cosmetic appearance
and overall satisfaction with episiotomy.

Postpartum coital sexual activity was assessed by the timing of
resumption of sexual intercourse and its regularity. Dyspareunia
(defined as introital pain deemed related to episiotomy scar) was
assessed regarding its presence, frequency and intensity using a
4-point scale (none, exceptional/mild, some/moderate, usual/
high). A 5-point verbal scale (much lower, lower, same, higher, much
higher) was used for evaluation of the degree of sexual arousal,

satisfaction, ability to achieve orgasm and lubrication. Compari-
sons were made to the status before pregnancy.

Pain was scored using Visual Analogue Scale (VAS) [23], a 4-point
Verbal Rating Score (VRS) [24], and according to interference with
activities of daily life (ADL) [25]. In VAS, 0 point equalled no pain
and 100 points highest pain. For VRS, pain in four domains: at rest,
sitting, moving and during sex was recorded. For ADL, pain during
sitting, walking, voiding and sleeping was recorded. Maximum pain
scores for both VRS and ADL were 12 points. Regarding VRS, only
women that resumed sexual intercourse were evaluated. Painful de-
fection was evaluated separately.

Postpartum oral analgesic use was obtained for the preceding
week. Ibuprofen (IBUPROFEN 400 LECIVA: Ibuprofenum 400 mg,
Zentiva, Prague, Czech Republic) was used for the comparison.

The women assessed scar appearance aesthetically along with
overall satisfaction with episiotomy. A modified Visual Analogue Scale
(point scale - 0-100, 100 being most favourable) [14,23] was
employed.

SAS (Cary, NC, USA) was used for statistical analysis. Basic sta-
tistical values (e.g. mean, median, standard deviation, variance,
minimum, maximum, quantiles and frequencies) were calculated
for study groups and subgroups. Comparison of variable distribu-
tions for given groups was performed by non-parametric ANOVA
(2-sample Wilcoxon test or 2-sample median test). Categorical vari-
ables were analysed with the test and Fisher’s exact test and
described using contingency tables. The timescale to the end of
post-delivery pain was calculated using Kaplan-Meier survival and
tested using log-rank tests. A significance level of 0.05 was set
throughout.

Results

Out of 3534 primiparous women, 2919 women were eligible for
the original study [12] and divided into two groups: MLE (n=1452)
and LE (n=1467). Three hundred ninety had MLE and 400 LE,
matched inclusion criteria and agreed to record peripartum outcome
[12]. A further consent to follow-up and to complete postpartum
questionnaires as well was provided by 340 (87.2%) women with
MLE and 365 (90%) with LE. 306 (90.0%) with MLE and 342 (93.7%)
with LE returned both questionnaires and were included in the final
analysis (Fig. 1).

The shortest distance between episiotomy and anus was the only
significant distinction between the study groups. It was consider-
ably longer in LE women due to episiotomy characteristics (Table 1).

Postpartum coital activity in all women

The MLE and LE groups did not differ in the timing of sexual in-
tercourse resumption; 274 (89.5%) vs. 306 (89.5%) respectively at
3M (p=0.98) and 300 (98.0%) vs. 334 (97.7%) respectively at 6M post-
partum (p = 0.74). Coital activity was regular in 168 (54.9%) vs. 193
(56.4%) respectively at 3M (p =0.70) and 221 (72.2%) vs. 260 (76.3%)
respectively at 6M (p =0.24) (Table 2).

Within the previous month, any postpartum dyspareunia oc-
curred in 199/279 (71.3%) in MLE vs. 219/311 (70.4%) in LE at 3M
(p=0.81) and 153/302 (50.7%) in MLE vs. 186/336 (55.4%) in LE at
6M (p =0.24).

Dyspareunia occurring sometimes or usually was registered in
137/279 (49.1%) in MLE vs. 152/311 (48.9%) in LE at 3M (p =0.96)
and 85/302 (31.5%) in MLE vs. 109/336 (32.4%) in LE at 6M (p = 0.24).

Considerable dyspareunia defined as dyspareunia of moderate
or high intensity occurring at least sometimes was reported by 77/
279 (27.6%) in MLE vs. 92/311 (29.6%) in LE at 3M (p=0.59) and 47/
302 (15.6%) in MLE vs. 54/336 (16.1%) in LE at 6M (p =0.86) (Table 2).

No significant differences between the study groups in deteri-
oration or improvement of sexual arousal, satisfaction, orgasm or



P. Necesalova et al./Sexual & Reproductive Healthcare 8 (2016) 25-30 27
Table 1
Maternal and neonatal baseline characteristics of the study groups®.
All women
Mediolateral episiotomy (n =306) Lateral episiotomy (n = 342) p-value

Fetal lie and presentation Cephalic [N] (%) 300 (98.0) 338(98.8) 0.39°

Breech [N] (%) 4(1.3) 4(1.2)
Twins [N] (%) 2(0.7) 0(0.0)
Postpartum uterine atony [N] (%) 42 (13.7) 39(11.4) 0.37¢
Maternal age [years] mean (range) 27.8 (18-41) 28.4(18-40) 0.06°
Education Elementary [N] (%) 18(5.9) 13(3.8) 0.51¢

Vocational [N] (%) 28(9.1) 43 (12.6)

High school [N] (%) 161 (52.6) 174 (50.9)

College + University [N] (%) 99 (32.4) 112 (32.7)
Ethnics Caucasian [N] (%) 305(99.7) 342 (100.0) 0.30¢

Romany [N] (%) 0(0.0) 0(0.0)

Asian [N] (%) 1(0.3) 0(0.0)
Marital status Single [N] (%) 15(4.9) 15(44) 0.77¢

Married, with partner [N] (%) 291 (95.1) 327(95.6)
BMIY mean (range) 28.2(17.8-47.5) 28.0(20.0-45.7) 0.28°
Epidural [N] (%) 1(0.3) 2(0.6) 0.25¢
Instrumental delivery Forceps [N] (%) 2(0.6) 2(0.6) 0.91¢

Vacuum-extraction [N] (%) 16(5.2) 18(5.3) 0.98¢
Occipito-posterior presentation [N] (%) 16(5.2) 11(3.3) 0.20°¢
Fetal distress [N] (%) 88 (28.8) 104 (30.4) 0.65¢
Execution of episiotomy Doctor [N] (%) 165 (53.9) 195 (57.0) 0.17¢

Midwife [N] (%) 141 (46.1) 147 (43.0)
Neonatal weight [g] mean (range) 3321 (2300-4860) 3361 (2460-4620) 0.18P
Maternal blood loss [ml] mean (range) 384 (250-1100) 381 (250-1100) 0.91°
Duration of the 2nd stage [min] mean (range) 25.2 (4-105) 23.9(4-88) 0.64°
Shoulder dystocia [N] (%) 5(1.6) 4(1.2) 0.41¢
Apgar score at 5 min < 8 [N] (%) 4(1.3) 5(1.5) 0.29¢
Neonatal umbilical artery pH mean (range) 7.25(6.81-7.47) 7.25(6.95-7.83) 0.96°
3rd/4th degree perineal tear [N] (%) 5(1.6) 4(1.2) 0.61¢
Length of episiotomy [mm] mean (range) 37 (15-70) 38(12-75) 0.132
Shortest distance between episiotomy and anus [mm] mean (range) 33(0-70) 40 (0-70) <0.001°
Additional perineal trauma including OASIS [N] (%) 13(4.3) 11(3.2) 0.49¢
Additional vaginal trauma [N] (%) 59(19.3) 73(21.4) 0.52¢
Lactation at 3 months® 225/306 (73.5) 261/342(76.3) 0.41¢
Lactation at 6 months® 196/302 (64.9) 209/341(61.3) 0.34c
Prepartal dyspareunia 30(9.8) 21(6.2) 0.09¢

Values are given as number (percentage) or mean (range), unless otherwise stated.

a

b Nonparametric analysis of variance (two-sample Wilcoxon test).

¢ x? test.

d Calculated as weight in kilograms divided by the square of height in meters.
e

Values are given as number/total number of respondents to the relevant question (percentage).

lubrication were observed (Table 2). Furthermore, no significant dif-
ferences between the groups in VAS, VRS and ADL pain scores, painful
defecation rate, or pain in individual domains, cessation of pain or
the amount of analgesics used during the last week were found
(Table 3). Cosmetic appearance and overall satisfaction with the epi-
siotomy scar were also comparable (Table 3).

Discussion

This presented study is the first prospective study comparing ran-
domized execution of MLE and LE with respect to female postpartum
coital activity, perineal pain, cosmetic appearance and overall sat-
isfaction post-episiotomy 3M and 6M after the first vaginal delivery.

In this study 98.0% of women with MLE and 97.7% with LE resumed
sexual intercourse within 6M postpartum. Furthermore, 73.1% of
women with MLE and 68.1% with LE re-initiated sex within the first
8 weeks. The results are comparable and/or better compared to other
studies on mediolateral episiotomy. Buhling et al. [3] found that 48.2%
of women resumed sexual intercourse within 8 weeks and Kalis et al.
[14] registered 96% of women resuming sexual intercourse within
the first 6M. In a study by Signorello et al. [5] where midline episiotomy
was used, 91.5% women resumed sexual intercourse by 6M, at an
average interval of 8.4 weeks postpartum [5].

In our study, the dyspareunia was evaluated based on the fre-
quency of its presence and its intensity during previous month.

Dyspareunia was found in 27.6-71.3% after MLE and 29.6-70.4% after
LE at 3M and in 15.6-50.7% after MLE and in 16.1-55.4% after LE
at 6M depending on the definition of dyspareunia selected (Table 2).

It is difficult to compare postpartum dyspareunia between studies
as frequency and degree of dyspareunia are not commonly provid-
ed. Dyspareunia after midline episiotomy was reported in 41% in
3M and in 22% vs. 6M [5]. Barret et al. [18] found dyspareunia in
73% 3M and in 36% 6M after delivery, while Buhling [3] reported
dyspareunia levels at 21% beyond 3M and in 11% it persisted more
than 6M postpartum. In this study, for any of the considered defi-
nitions for introital dyspareunia, no significant difference was
observed between the study groups.

In accordance with the presented study, the only other study
evaluating 24 women with MLE and 78 women with LE 3M post-
partum [16] found no difference in VAS score nor in resumption of
sexual intercourse or coital pain. The only statistical difference found
was pain during walking amongst women after LE [16]. In our study,
there was no difference observed between the study groups for
walking either at 3M or at 6M.

The main limitation of this study is that a sexual distress spe-
cific tool, e.g. the Female Sexual Function Index (FSFI) [26] where
answers could provide total scores, was not used. However, at the
time when the study was performed, FSFI was not validated in the
Czech language. Furthermore, considering that participants had to
complete social characteristics, a questionnaire evaluating defecatory
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Fig. 1. Flow of patients through the study.
Abbreviations: MLE, mediolateral episiotomy; LE, lateral episiotomy.

aScheduled Caesarean delivery (n=475), prematurity (n=81), disagreement with the study (n =32), precipitate delivery (n= 10), coinciding deliveries (n =8), other reason

(n=8).

bLabour resulting in Caesarean delivery (n =292), vaginal delivery without episiotomy (n = 766), incorrect type of episiotomy (n=4).
Labour resulting in Caesarean delivery (n =289), vaginal delivery without episiotomy (n = 776), incorrect type of episiotomy (n = 2).

disorders (data not yet published), several pain scores (containing
eight questions) and nine questions evaluating sexuality, FSFI con-
sisting of 19 questions seemed too long and potentially discouraging
to participants.

The main advantage of this study is the prospective design and
execution of episiotomies according to a new international classi-
fication which takes into account the exact location of the cut. This
makes the results more reproducible and reliably comparable with
other future studies.

In this prospective follow-up study the re-initiation and regu-
larity of sexual intercourse, the frequency and intensity of
dyspareunia and pain perception were consistent between groups
with MLE and LE. The investigated episiotomy types did not differ,
this being confirmed by the test of equivalence (two one-sided tests);
the 90%CI was calculated within the pre-defined intervals +5%
(-2.25%; 1.49%) for resumption of sex and +10% (-6.57%; 5.67%) for
dyspareunia considering resultant rates of 31.5% and 32.4% amongst
the MLE and LE groups respectively. Furthermore, perineal pain,
cosmetic evaluation and overall satisfaction did not differ between
the study groups within 6 months postpartum.

The long-term continence status of the women after MLE
and/or LE has yet to be evaluated as well as further developments
of dyspareunia persisting 6M after delivery. Future well designed

studies need to be performed to support the results of the pre-
sented study.
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Table 2
Resumption of sexual activity and dyspareunia at 3 and 6 months postpartum?.
All women
Mediolateral episiotomy Lateral episiotomy p-value
(n=306) (n=342)
Resumption an regularity 3M Resumed 274/306 (89.5) 306/342 (89.5) 0.98°
of sexual intercourse Regular sexual intercourse 168/306 (54.9) 193/342 (56.4) 0.70°
6M Resumed 300/306 (98.0) 334/342(97.7) 0.74>
Regular sexual intercourse 221/306 (72.2) 260/341(76.3) 0.24>
Timing of first postpartum <6 weeks 22/301 (7.3) 25/335(7.5) 0.90°
sexual intercourse 6 weeks 77/301 (25.6) 78/335(23.3) 0.26¢
7-8 weeks 121/301 (40.2) 125/335(37.3)
9-12 weeks 45/301(14.9) 60/335(17.9)
>12 weeks 36/301 (12.0) 47/335(14.0)
Dyspareunia 3M Frequency No 80/279 (28.7) 92/311(29.6) 0.99°
Exceptional 62/279 (22.2) 67/311 (21.5) 0.95¢
Sometimes 65/279 (23.3) 71/311(22.8)
Usual 72/279 (25.8) 81/311(26.1)
Intensity No 80/278 (28.8) 92/311(29.6) 0.84>
Alittle 115/278 (41.4) 124/311(39.9) 0.99¢
Some 62/278 (22.3) 76/311 (24.4)
High 21/278 (7.5) 19/311(6.1)
Any dyspareunia 199/279 (71.3) 219/311(70.4) 0.81°
Dyspareunia occurring sometimes or usually 137/279 (49.1) 152/311 (48.9) 0.96"
Considerable dyspareunia 77279 (27.6) 92/311(29.6) 0.59°
6M Frequency No 149/302 (49.3) 150/336 (44.6) 0.61°
Exceptional 58/302 (19.2) 77/336 (22.9) 0.27¢
Sometimes 53/302 (17.6) 60/336 (17.9)
Usual 42/302(13.9) 49/336 (14.6)
Intensity No 149/302 (49.3) 150/336 (44.6) 0.19°
Alittle 102/302 (33.8) 131/336 (39.0) 0.26¢
Some 38/302 (12.6) 48/336(14.3)
High 13/302 (4.3) 7/336(2.1)
Any dyspareunia 153/302 (50.7) 186/336 (55.4) 0.24¢
Dyspareunia occurring sometimes or usually 85/302 (31.5) 109/336 (32.4) 0.24°
Considerable dyspareunia 47/302 (15.6) 54/336(16.1) 0.86°
Sexual arousal 3M Much lower 20/280(7.1) 30/313 (9.6) 0.70°
Lower 69/280 (24.6) 78/313 (24.9) 0.35¢
Same 156/280 (55.7) 175/313 (55.9)
Higher 29/280(10.4) 25/313(8.0)
Much higher 6/280(2.1) 5/313(1.6)
6M Much lower 21/301 (7.0) 19/337 (5.6) 0.11°
Lower 80/301 (26.6) 67/337(19.9) 0.02¢
Same 170/301 (56.5) 208/337 (61.7)
Higher 28/301 (9.3) 35/337(10.4)
Much higher 2/301 (0.6) 8/337 (2.4)
Sexual satisfaction 3M Much lower 19/279 (6.8) 20/311 (6.4) 0.32°
Lower 57/279 (20.4) 85/311(27.3) 0.10¢
Same 171/279 (61.3) 174/311 (56.0)
Higher 24/279 (8.6) 27/311(8.7)
Much higher 8/279 (2.9) 5/311(1.6)
6M Much lower 18/301 (6.0) 18/337(5.3) 0.43
Lower 64/301 (21.3) 54/337 (16.0) 0.06¢
Same 189/301 (62.8) 222/337(65.9)
Higher 27/301 (9.0) 38/337(11.3)
Much higher 3/301 (1.0) 5/337(1.5)
Achieving of orgasm 3M Much lower 19/278 (6.8) 24/311(7.7) 0.79°
Lower 54/278 (19.4) 71/311(22.8) 0.30°¢
Same 180/278 (64.8) 188/311 (60.5)
Higher 20/278(7.2) 24/311(7.7)
Much higher 5/278 (1.8) 4/311(1.3)
6M Much lower 20/301 (6.6) 20/337(5.9) 0.41°
Lower 62/301 (20.6) 53/337(15.7) 0.24¢
Same 187/301 (62.1) 233/337(69.2)
Higher 29/301 (9.6) 27/337(8.0)
Much higher 3/301(1.0) 4/337 (1.2)
Lubrication 3M Much lower 25/279(9.0) 37/311(11.9) 0.75
Lower 88/279 (31.5) 96/311 (30.9) 0.60°
Same 145/279 (52.0) 154/311 (49.5)
Higher 19/279 (6.8) 23/311(7.4)
Much higher 2/279(0.7) 1/311(0.3)
6M Much lower 33/301(11.0) 19/335(5.7) 0.15"
Lower 81/301 (26.9) 97/335(28.9) 0.33¢
Same 169/301 (56.1) 192/335(57.3)
Higher 17/301 (5.7) 25/335(7.5)
Much higher 1/301 (0.3) 2/335(0.6)

Abbreviations: 3M, 3 months; 6M, 6 months.

2 Values are given as number/total number of respondents to the relevant question (percentage).

b Contingency tables and y? test.

¢ Nonparametric analysis of variance (median two-sample test).
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Table 3

Perineal pain at 3 and 6 months postpartum?.
Pain measure Period All women

Mediolateral episiotomy Lateral episiotomy p-value

VAS score 3M 6(0-4) 7 (0-5) 0.71>
VRS score 0.8 (0.0-1.0) 0.9 (0.0-1.0) 0.94>
ADL score 0.1 (0.0-0.0) 0.2 (0.0-0.0) 0.68>
VAS score 6M 2(0-0) 3(0-0) 0.38>
VRS score 0.3 (0.0-0.5) 0.4(0.0-1) 0.64>
ADL score 0.0 (0.0-0.0) 0.0 (0.0-0.0) 0.49°
Persistence of pain 3M 65/306 (21.2) 76/342 (22.2) 0.76¢
Persistence of pain 6M 13/306 (4.3) 22/342 (6.4) 0.22¢
Number of women using analgesics (Ibuprofen) within previous week 3M 0/297 (0.0) 1/337(0.3) 0.35¢
Number of women using analgesics (Ibuprofen) within previous week 6M 0/299 (0.0) 0/337(0.0) N/A
Painful defecation 3M 48/305 (15.7) 54/342 (15.8) 0.98¢
Painful defecation 6M 23/306 (7.5) 25/342(7.3) 0.92¢
Cosmetic appearance, VAS score? 3M 88 (80-100) 87 (80-100) 0.59°
Cosmetic appearance, VAS scored 6M 92 (90-100) 91 (88-100) 0.63
Overall satisfaction, 3M 89 (86-100) 88 (85-100) 0.61°
VAS scored
Overall satisfaction, 6M 92 (90-100) 91 (89-100) 0.18>
VAS scored

Abbreviations: 3M, 3 months; 6M, 6 months; VAS, Visual Analogue Scale (0-100); VRS, Verbal Rating Scale (0-12); ADL, Activities of Daily Living (0-12).
3 Values are given as number/total number of respondents to the relevant question (percentage) or mean (interquartile range), unless otherwise stated.

b Non-parametric analysis of variance (median two-sample test).
¢ Contingency tables and % test.
d Score on a modified VAS [14,23].
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ABSTRACT

Objective: To investigate anal incontinence following mediolateral or lateral episiotomy during a first vaginal
delivery. Methods: The present prospective follow-up study enrolled primiparous patients who underwent vag-
inal delivery including mediolateral or lateral episiotomy between April 1,2010 and March 31, 2012. Participants
completed interviews before delivery, and were given anal-incontinence questionnaires to be returned for
analysis at 3 months and 6 months postpartum. Anal incontinence was defined as a St Mark’s incontinence
score above four and individual anal-incontinence components were analyzed separately; results were com-
pared between the two episiotomy techniques. Results: Questionnaires were returned by 300 and 366 patients
who underwent mediolateral and lateral episiotomies, respectively; baseline characteristics were similar. Anal
incontinence at 3 months and 6 months was recorded among 21 (7.0%) and 9 (3.0%) patients who underwent
mediolateral and 27 (7.4%) and 20 (5.5%) who underwent lateral episiotomy, respectively. The study was under-
powered to confirm equivalence between the groups; however, no statistically significant differences were
observed in the rates of anal incontinence, flatus, solid or liquid incontinence, and de novo incontinence. Fecal
urgency (P=0.017) and de novo fecal urgency (P =0.008) were more prevalent among patients who underwent
lateral episiotomies at 6 months. Conclusion: Anal incontinence was comparable between primiparous patients
who underwent mediolateral or lateral episiotomy. The association between lateral episiotomy and fecal urgency
merits further scientific interest.

© 2016 International Federation of Gynecology and Obstetrics. Published by Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Disorders of defecation are some of the most severe adverse events
associated with childbirth. Anal incontinence, the involuntary loss of
flatus, liquid, or solid stool, is a distressing and debilitating condition
with considerable impact on occupational, social, and sexual quality
of life [1]. It has been demonstrated that younger women with stronger
anal sphincters and pelvic floor muscles can compensate for damage
to the anal sphincter, pelvic floor integrity, or innervation [2]. Conse-
quently, it is important to study minor symptoms of anal incontinence
following delivery including flatus incontinence and fecal urgency [2].
Fecal urgency, the inability to suppress the sensation to defecate for lon-
ger than 15 minutes [3], has been proven to be closely associated with
external anal sphincter dysfunction; therefore, it should be evaluated
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following delivery [4,5]. Further, the impact of isolated fecal urgency
on quality of life has been demonstrated to be comparable to that of
isolated fecal incontinence [6].

A recent review reported significant variations in the prevalence of
postpartum anal incontinence, with higher prevalence among patients
who had an episiotomy during delivery [7]. This variation can arise
from differences in techniques employed, inconsistent definitions of
anal incontinence, and from non-validated questionnaires being used
to gather data. The most frequently used scoring system globally for
anal incontinence severity is the Wexner score [5]. However, the
St Mark’s score [3] has been recommended for the follow-up of patients
who experience a traumatic delivery [4] owing to it including items
assessing fecal urgency, which is commonly associated with external
anal sphincter injury. However, few studies so far have utilized this
scoring system in evaluating anal incontinence following delivery [4,8,9].

Mediolateral episiotomy has previously been found to not impair anal
continence; however, no protective effect has been demonstrated [10]. In
a previous study, the use of mediolateral episiotomy corresponded to in-
creased risk of anal incontinence in multiparous patients but this was not
the case among nulliparous patients [10]. A Dutch retrospective cohort
study reported that mediolateral episiotomy reduced the risk of fecal

0020-7292/© 2016 International Federation of Gynecology and Obstetrics. Published by Elsevier Ireland Ltd. All rights reserved.
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incontinence following obstetric anal sphincter injury (OASI) compared
with no episiotomy [11].

To the best of our knowledge, the rate of anal incontinence following
lateral episiotomy has never been reported despite the technique being
commonly practiced in many countries (mainly in Scandinavia [primarily
Finland], Austria, Greece, Turkey, and Israel). A study from the UK [12]
reported that lateral episiotomy is often performed unintentionally,
with professionals beginning cutting the episiotomy laterally from the
midline. Further, a study examining European institutions demonstrated
different episiotomy types being performed interchangeably [13].

Data from retrospective studies of lateral episiotomy outcomes
[14,15] and a randomized controlled trial comparing the incidence
of OASI after lateral and mediolateral episiotomy [16] have suggested
equivalence in the OASI rate; however, comparisons of functional out-
comes are lacking.

The aim of the present study was to report the 3- and 6-month post-
partum anal-incontinence rates among primiparous patients who
underwent lateral or mediolateral episiotomy during delivery. The sec-
ondary aim was to evaluate and compare the overall incontinence rates
and individual aspects of anal incontinence between the two groups.

2. Materials and methods

The present study was a prospective follow-up study of a random-
ized trial [16] that compared the OASI rate following vaginal delivery
among primiparous patients who underwent mediolateral or lateral
episiotomy.

All nulliparous patients admitted for vaginal delivery to the Depart-
ment of Obstetrics and Gynecology at the University Hospital in Pilsen
(part of the Charles University in Prague, Czech Republic) between
April 1,2010 and March 31, 2012, were considered for inclusion in the
parent study [16]. Patients with no prior perineal surgery, no extensive
congenital anomalies, negative HIV and hepatitis B serology test results,
and no lesions or extensive varicose veins of the vulva were eligible to
participate in the study. The study was approved by the institution
ethics committee and all participants provided written informed con-
sent prior to enrollment.

The methods of the parent randomized study have been described
in detail previously [16]. Briefly, prior to delivery, participants were
randomized to undergo either mediolateral or lateral episiotomy, if
necessary, as assessed by healthcare staff attending the delivery; indi-
cations for episiotomy at the study institution have been described
previously [17] and the episiotomy rate was 27.1% [16]. Additionally,
all participants provided further oral consent for episiotomy before it
was performed.

Mediolateral episiotomy was defined as an incision to the perineum
from the midline of the posterior fourchette directed towards the
ischial tuberosity, with a minimum angle of 60°. Lateral episiotomy orig-
inated 1-2 cm laterally from the midline of the posterior fourchette,
with the incision directed towards the ischial tuberosity. Manual peri-
neal protection was practiced at each delivery as described previously
[18]. Perineal trauma was evaluated using bi-digital examination of
the anterior part of the anal sphincter following delivery. Suturing
by a trained obstetrician followed all episiotomies as described in the
parent study [16].

At enrollment, participants were interviewed regarding any prena-
tal anal incontinence or fecal urgency episode experienced (never,
rarely, sometimes, or always). Participants then received question-
naires for assessing anal incontinence that incorporated Wexner and
St Mark's scoring systems. Questionnaires were distributed with pre-
pared envelopes so that participants could return completed question-
naires by 3 months and 6 months after delivery. Any participants not
returning questionnaires were contacted by telephone and/or email
to be reminded. Participants not sending both questionnaires or not
providing sufficient answers to calculate anal-incontinence scores
were excluded.

The primary outcome was anal incontinence measured by St. Mark's
score. Patients with a St Mark's score above four were identified as
having anal incontinence. The cut-off value was selected based on pre-
vious data [4]. Patients with a St Mark's score above eight were consid-
ered to have severe anal incontinence [4]. Secondary outcomes included
the occurrence of fecal incontinence [5] and Wexner scores [4].

The parent study was powered to compare the rate of OASI [16].
Consequently, the present study was underpowered to demonstrate
the equivalence of mediolateral and lateral episiotomy in terms
of the incidence of anal incontinence. Based on the published litera-
ture, the expected anal-incontinence rate following delivery with
mediolateral episiotomy was 11% at 3 months [19-21] and 7% at
6 months [21]. This would result in a study requiring at least 615 or
409 participants, respectively for each time point, for each arm to
yield 80% power at a two-sided « level of 0.05 with a limit of tolerance
of +£5.0%.

The prevalence and incidence of anal incontinence, including its in-
dividual aspects, were reported at 3 months and 6 months and differ-
ences between the mediolateral and lateral episiotomy groups were
identified; where prenatal anal incontinence data were available, sub-
analyses were performed comparing incontinence before and after
delivery. Basic statistical values were calculated using SAS version 9.4
(SAS Institute, Cary, NC, USA). The Wilcoxon signed-rank test was used
to compare non-parametric data and categorical variables were de-
scribed using contingency tables and were analyzed using the y? test
and Fisher exact test; P<0.05 was considered statistically significant.

3. Results

There were 790 participants in the parent trial; fully completed ques-
tionnaires were returned by 300 patients who underwent mediolateral
episiotomy and 366 patients who underwent lateral episiotomy
(Fig. 1). Additionally, 484 (72.7%) participants from the present study
had prenatal anal incontinence and fecal urgency data available for
comparison (229 [76.3%] patients in the mediolateral episiotomy
group, and 255 [69.7%] in the lateral episiotomy group). There were
no differences in the two groups’ baseline data (Table 1).

Across the whole study population, 48 (7.3%) and 29 (4.4%) patients
experienced anal incontinence at 3 months and 6 months, respectively,
with very low rates of severe anal incontinence observed across all
groups (Table 2). No statistically significant differences were observed
between the mediolateral episiotomy and lateral episiotomy groups
for any primary outcome measures.

The sub-analysis of 484 patients with prenatal anal incontinence
data available demonstrated that rates of anal incontinence before and
after delivery were similar between the two groups (Table 3). Among
the 30 (6.2%) patients who experienced prenatal anal incontinence,
17 (57%) and 23 (77%) were continent at 3 months and 6 months,
respectively. The rates of resolved anal incontinence did not differ
between the two groups (Table 3).

In the fecal-urgency sub-analysis, among the 24 (5.0%) patients who
experienced prenatal fecal urgency; 18 (75%) and 20 (83%) patients
reported this was resolved at 3 month and 6 months, respectively
(Table 4), with no differences recorded between the groups. The inci-
dence of fecal urgency was mostly similar between the two groups;
however, the 6-month incidence of fecal urgency was significantly
higher in the lateral episiotomy group (P=0.017), as was the 6-month
incidence of de-novo fecal urgency (P=0.008).

4. Discussion

In the present prospective follow-up study, the only statistically sig-
nificant difference observed between patients who underwent lateral or
mediolateral episiotomy was the prevalence and incidence of fecal ur-
gency at 6 months, which was higher among patients in the lateral epi-
siotomy group. Patients in the lateral episiotomy group did demonstrate
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Participants in
parent trial (n=790)

v

¥

Underwent mediolateral
episiotomy during
delivery (n=390)

Underwent lateral
episiotomy during
delivery (n=400)

Did not return follow-up
questionnaire (n=90)

Did not return follow-up
questionnaire (n=34)

Included in primary
analyses (n=300)

Included in primary
analyses (n=366)

Excluded from sub-
analyses (n=71)

Excluded from sub-
analyses (n=111)

Prenatal data available
for sub-analyses
(n=229)

Prenatal data available
for sub-analyses (n=255)

Fig. 1. Flow of participants through the study.

higher prevalence across aspects of anal incontinence; the differences
were not significant but the present study was not sufficiently powered
to demonstrate that there was no difference in outcomes following
mediolateral or lateral episiotomy. Therefore, this result must be
interpreted with caution and further research is warranted to elucidate
differences in outcomes following mediolateral or lateral episiotomy.
There have been great variations in reported anal incontinence
prevalence and incidence rates following delivery; the results of the
present study fall within ranges reported in the literature. In a pro-
spective study, Abramowitz et al. [19] reported that 11.1% of women
experienced anal incontinence 6-8 weeks after delivery following
posterolateral episiotomy [19]. A multicenter survey [20] reported
3-month fecal incontinence rates of 10.6% among primiparous women
who underwent episiotomy, primarily using the mediolateral approach.
A prospective cohort study [22] that compared 3-month anal inconti-
nence rates between patients who underwent mediolateral episiotomy
and those with intact perineum recorded an incontinence rate of 2.5%
following mediolateral episiotomy. However, this study did not use a
validated questionnaire and over 50% of eligible patients declined
to participate in the study [22]. In a prospective observational study of
nulliparous patients in China, Chan et al. [23] reported a 5.0% frank
fecal incontinence prevalence rate in women 6 months after vaginal

delivery with mediolateral episiotomy [23]. Brown et al. [24] reported
a fecal incontinence (solid and liquid stool) prevalence rate of 17.8%
among women 4-12 months after vaginal delivery with episiotomy.

Few studies have included the St Mark’s score when reporting
functional outcomes following lateral episiotomy. In a small study,
Stedenfeldt et al. [9] reported an anal incontinence prevalence rate of
8% among patients who underwent delivery with episiotomy without
OASI 26 months after delivery. However, the cut-off St Marks score for
anal incontinence was scores above three, which includes patients
with fecal urgency only. In the present study, the number of patients
with fecal urgency was not negligible and fecal urgency has not been
specifically studied in any of the abovementioned studies.

The observed difference in fecal urgency between the two groups in
the present study at 6 months has not been described previously in the
literature. The difference appears to be driven by de novo fecal urgency.
Lateral placement of an episiotomy from the posterior fourchette could
result in increased damage to the nerves responsible for external anal
sphincter innervation. This could lead to a prolonged recovery of func-
tion for the undamaged sphincter following delivery. Further research
is needed to verify and explain these findings.

A prospective cohort study [25] evaluating the impact of pregnancy
and first delivery on the defecatory function reported that the presence

Table 1
Patient characteristics and baseline data. *
Variable All participants Mediolateral episiotomy Lateral episiotomy Pvalue
(n=666) group (n=300) group (n=366)
Age,y 28.24+4.1 283442 28.1+4.0 0.699 °
BMI 28.1+4.2 28.1+4.6 28.0+3.9 0.873°
Occiput posterior position 32 (4.8) 16 (5.3) 16 (44) 0.564 ©
Breech delivery 8(1.2) 4(1.3) 4(1.1) >0.99 ¢
Shoulder dystocia 11(1.7) 4(1.3) 7(1.9) 0.762 ¢
Fetal distress 193 (29.0) 86 (28.7) 107 (29.2) 0.872 ¢
Instrumental delivery
Ventouse 34 (5.1) 14 (4.7) 20 (5.5) 0.642 ¢
Forceps 4(0.6) 2(0.7) 2(0.5) >0.99 ¢
Healthcare provide performing episiotomy
Doctor 367 (55.1) 164 (54.7) 203 (55.5) 0.892 ¢
Midwife 299 (44.9) 136 (45.3) 163 (44.5) 0.728
Obstetric anal sphincter injury 9(14) 5(1.7) 4(1.1) 0.738 ¢
Duration of second stage of labor, min 25.1+16.6 25.6+16.8 247+164 0.381°
Neonatal weight at delivery, g 3341.8+4214 3321.0+£431.3 3358.8+4124 0.208 "

Abbreviations: BMI, body mass index (calculated as weight in kilograms divided by the square of height in meters).

¢ Values are given as mean 4 SD or number (percentage), unless indicated otherwise.
b Wilcoxon signed-rank test.

€ y? test.

94 Fisher exact test.
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Table 2

Anal incontinence outcomes. *
Outcome measure All participants (n=666) Mediolateral episiotomy Lateral episiotomy Pvalue

group (n=300) group (n=366)

St Mark's score >4 at 3 mo 48 (7.2) 21 (7.0) 27 (7.4) 0.852°
St Mark's score >4 at 6 mo 29 (4.4) 9(3.0) 20 (5.5) 0.121°
St Mark's score >8 at 3 mo 6(0.9) 3(1.0) 3(0.8) >0.99
St Mark's score >8 at 6 mo 4(0.6) 1(0.3) 3(0.8) 0.631°¢
St Mark's score at 3 mo 1.0+1.9 1.0+1.9 1.0+£2.0 0.808 ¢
St Mark's score at 6 mo 06+1.6 05+1.2 0.7+1.8 0.241¢
Wexner score at 3 mo 07+1.2 0.6+1.2 07+13 0.899 ¢
Wexner score at 6 mo 0.44-0.9 0.340.8 04+1.1 0.573¢
Frank fecal incontinence (solid and/or liquid) at 3 mo 22 (3.3) 10(3.3) 12 (3.3) 0.969
Frank fecal incontinence (solid and/or liquid) at 6 mo 6(0.9) 1(0.3) 5(1.4) 0.231°¢
Flatus incontinence at 3 mo © 75 (11.3) 31(10.3) 44 (12.0) 0.493°
Flatus incontinence at 6 mo © 37 (5.6) 14 (4.7) 23 (6.3) 0.365"
¢ Values are given as number (percentage) or mean 4 SD, unless indicated otherwise.
b 52 test.
¢ Fisher exact test.
4 Wilcoxon signed-rank test.
€ Flatus incontinence excluded rare occurrences only.

Table 3

Sub-analysis of anal incontinence prior to delivery and at 3 months and 6 months. ¢
Variable All participants (n=484) Mediolateral episiotomy Lateral episiotomy Pvalue

group (n=229) group (n=255)

Prenatal anal incontinence " 30/484 (6.2) 11/229 (4.8) 19/255 (7.5) 0.228 ¢
Incontinence of solid, liquid stool or flatus at 3 mo ¢ 59/484 (12.2) 23/229 (10.0) 36/255 (14.1) 0.171°¢
De novo anal incontinence at 3 mo ¢ 46/454 (10.1) 20/218 (9.2) 26/236 (11.0) 0.516 ¢
Resolution of prenatal anal incontinence at 3 mo 17/30 (57) 8/11 (73) 9/19 (47) 0260 °
Incontinence of solid, liquid stool or flatus at 6 mo ¢ 29/484 (6.0) 11/229 (4.8) 18/255 (7.1) 0.297 ¢
De novo anal incontinence at 6 mo © 22/454 (4.8) 8/218 (3.7) 14/236 (5.9) 0.262 ¢
Resolution of prenatal anal incontinence at 6 mo 23/30 (77) 8/11 (73) 15/19 (79) 0.698 ¢

@ Values are given as number/number in relevant sub-group (percentage) unless indicated otherwise.

b Prenatal anal incontinence excluded rare occurrences only.

¥ test.
Flatus incontinence excluded rare occurrences only.

c
d

¢ De novo anal incontinence was defined as patients who were continent before delivery and incontinent after delivery.

T Fisher exact test.

of anal incontinence and constipation in early pregnancy are signifi-
cant predictors for the presence of such symptoms following delivery.
Consequently, it is advised that studies evaluating the effects of delivery
on anorectal function should include and correct for symptoms present
before delivery. The number of patients with anal incontinence and/or
fecal urgency before delivery who did not report these symptoms
at 3 months and 6 months could result from patients reporting any
such symptoms occurring prior to delivery, whereas during study
follow-up patients were instructed to report on symptoms in the pre-
ceding month only. Furthermore, some of the observed improvement
could be due to postpartum pelvic floor exercises being performed

and the proximity of toilet facilities; many of the participants would
still be completing maternity leave 6 months after delivery in the
Czech Republic.

The prospective design and specific anal incontinence detail con-
sidered are strengths of the present study. Participants completed and
posted detailed questionnaires regarding pelvic floor disorders, en-
abling detailed analyses with respect to continence status before
delivery. That episiotomies were performed in a standardized manner
when indicated and were sutured according to current recommenda-
tions are also strengths of the study. The relatively low number of par-
ticipants represents the most important limitation; consequently, the

Table 4

Sub-analysis of fecal urgency prior to delivery and at 3 months and 6 months. *
Variable All participants (n=484) Mediolateral episiotomy Lateral episiotomy Pvalue

group (n=229) group (n=255)

Prenatal fecal urgency 24/484 (5.0) 11/229 (4.8) 13/255 (5.1) 0.882°"
Fecal urgency at 3 mo 42/484 (8.7) 18/229 (7.9) 24/255 (9.4) 0.545 "
De novo fecal urgency at 3 mo © 36/460 (7.8) 15/218 (6.9) 21/242 (8.7) 0.474°"
Resolution of fecal urgency at 3 mo 18/24 (75) 8/11 (73) 10/13 (77) >099 ¢
Fecal urgency only at 3 mo © 11/484 (2.3) 4/229 (1.7) 7/255 (2.7) 0.462 "
Fecal urgency at 6 mo 25/484 (5.2) 6/229 (2.6) 19/255 (7.5) 0.017°
De novo fecal urgency at 6 mo © 21/460 (4.6) 4/218 (1.8) 17/242 (7.0) 0.008 °
Resolution of fecal urgency at 6 mo 20/24 (83) 9/11 (82) 11/13 (85) >0.99 ¢
Fecal urgency only at 6 mo © 10/484 (2.1) 1/229 (0.4) 9/255 (3.5) 0.022 ¢

@ Values are given as number/number in relevant sub-group (percentage) unless indicated otherwise.

b ¥ test.

¢ De novo fecal urgency was defined as patients who did not experience fecal urgency before delivery and did afterwards.

4 Fisher exact test.

€ Fecal urgency only indicates patients who did not experience any incontinence-related adverse events except for fecal urgency.
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study was not adequately powered to make conclusive comparisons
of anal incontinence following mediolateral and lateral episiotomies
and the results must be interpreted with caution. Recall bias regarding
prenatal anal incontinence and short follow-up duration are other
limitations of the present study.

Whereas unrecognized or improperly sutured OASI is an important
risk factor for anal incontinence, ultimately it is the presence of anal in-
continence itself, rather than the extent of the injury, that is important
to patients. Although the incidence and severity of anal incontinence
has been shown to correlate with the extent of perineal trauma [7],
assessing the prevalence of anal incontinence should be included
when evaluating preventive strategies. In the presented study no
differences were observed in the prevalence of anal incontinence
following mediolateral or lateral episiotomy during delivery, with
the exception of fecal urgency and de novo fecal urgency at 6 months,
with greater rates observed among patients who underwent lateral
episiotomy. The number of participants with prenatal anal incontinence
or fecal urgency reporting no anal incontinence or fecal urgency after
delivery highlights the importance of evaluating postpartum anal
incontinence with respect to any prenatal symptoms. The difference
in fecal urgency following mediolateral or lateral episiotomy merits
further scientific interest.
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Introduction

Episiotomy belongs to the most frequently practiced sur-
gical interventions in women (1). It has therefore been
studied from various points of view and regarding many
aspects, including episiotomy types (2,3), indications
(4-6), technique (7-9), repair (10) and consequences
(11-13). However, no higher quality scientific evidence
concerning the optimal timing of the procedure exists.

Abstract

Introduction. The aim of this study was to compare immediate delivery outcome
as well as healing, pain, anal incontinence and sexuality in a short-term and a
long-term follow up after episiotomy performed before or at crowning in nulli-
parous women. Material and methods. This cohort study is a comparison of
prospectively collected data evaluating the importance of the timing of epi-
siotomy. Patients with episiotomy performed before crowning (n = 86) and at
crowning (n = 404) were compared. Obstetric anal sphincter injuries rate, addi-
tional perineal or vaginal trauma, neonatal outcome, episiotomy length, 2nd
stage of labor duration, blood loss, infection, hematoma, dehiscence, need for
resuturing, pain, painful defecation, resumption of sexual intercourse, dyspareu-
nia, anal incontinence and constipation were assessed immediately after delivery
or from responses to questionnaires 24 and 72 h, 10 days, 3 and 6 months post-
partum. Results. The groups did not differ in age, body mass index, birthweight,
occipito-posterior presentation, shoulder dystocia, or episiotomy type. Signifi-
cant differences between before crowning and at crowning groups were observed
in additional vaginal trauma [26 (30.2%) vs. 66 (16.3%), respectively, p < 0.001],
mean episiotomy length (42 mm vs. 36 mm, p < 0.001), and mean estimated
blood loss (367 mL vs. 344 mL, p < 0.001). Difference in obstetric anal sphincter
injuries rate did not reach statistical significance [0 (0.0%) vs. 7 (1.7%),
p = 0.61]. The groups did not differ in additional perineal trauma, pain (Visual
Analogue Scale, Verbal Rating Scale and Activities of Daily Living scales), healing
complications, sexual functions or anal incontinence in short-term or long-term
follow up. Conclusions. Our results suggest that episiotomy performed at crown-
ing is not associated with worse anatomical or functional delivery outcome, and
support a restrictive approach to episiotomy. The effect of episiotomy timing on
pelvic organ prolapse development remains to be determined.

Abbreviations: AC, at crowning; BC, before crowning; LE, lateral episiotomy;
MLE, mediolateral episiotomy; OASIS, obstetric anal sphincter injuries.

Key Message

Episiotomy performed at crowning is associated with
comparable healing, pain, anal incontinence, dyspareu-
nia and sexual intercourse resumption as before
crowning in primiparous women. Postponing of cut-
ting the episiotomy until crowning of the fetal head
does not make the functional delivery outcome worse.
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The majority of recommendations regarding the timing
of episiotomy were published in the second half of the 20th
century and were predominantly based on experience and
expert opinions. In spite of the controversies over the opti-
mal timing of the incision (14), early execution of epi-
siotomy was advocated (15-17). Flew suggested that it was:
“Far better to perform the episiotomy too early than too
late; for the disadvantages of the former are slight, of the
latter gross” (18). It was recommended to perform epi-
siotomy before crowning, i.e. when the fetal head recedes
into the pelvis in between the contractions and the delivery
of the fetus is expected within the next three to four con-
tractions (15), or once 3—4 cm in diameter of the fetal head
is visible during a contraction (17). The practice of early
episiotomy was supported at the time of its routine use,
often in conjunction with prophylactic forceps (16,19).

However, an international consensus to abandon rou-
tine practice of episiotomy has been made on the basis of
numerous studies comparing routine and restrictive epi-
siotomy practice (20). Performing episiotomy before
crowning (BC) is particularly useful for routine epi-
siotomy practice. Prophylactic episiotomy BC may also be
used to facilitate an operative delivery or to expedite
delivery in the case of fetal distress. Nonetheless, when
employing a restrictive approach to episiotomy, its indi-
cation often does not arise until the crowning of the fetal
head, i.e. when no recession between the contractions is
observed and the fetal head is in direct contact with the
vulvar ring. Therefore, clinical practice has changed and
episiotomy is nowadays frequently executed during
crowning of the fetal head. Many authors suggest that
when episiotomy is performed during crowning the dam-
age has already been done and the procedure may be
unnecessary or difficult (15-18). However, these opinions
are not based on any quality scientific evidence, as no
proper study concerning the timing of episiotomy in
non-instrumental vaginal delivery has been published.
Therefore, we decided to compare the effect of epi-
siotomy performed before and at time of crowning dur-
ing delivery in nulliparous women. We hypothesized that
performing episiotomy BC would not be superior to epi-
siotomy at the time of crowning regarding functional
outcome in short-term, mid-term and long-term follow
up. As the functional outcome is the most important, we
wanted primarily to compare the postpartum pain, dys-
pareunia, resumption of sexual intercourse, and degree of
anal incontinence. We also evaluated the blood loss, pres-
ence of additional perineal and vaginal trauma, painful
defecation, number of analgesics needed, pain resolution,
regularity of sexual intercourse and constipation after
delivery among primiparous women. A further aim was
to evaluate women after mediolateral (MLE) and lateral
episiotomy (LE) separately.

Timing of episiotomy and delivery outcome

Material and methods

A secondary analysis of prospectively collected data in a
complex prospective randomized study (2) comparing
outcome of MLE and LE was performed. The study
included term primiparous women who delivered at the
University Hospital in Pilsen from April 2010 till March
2012 (2). Inclusion criteria for the enrollment were: vagi-
nal birth, nulliparity, episiotomy performed in accordance
with the study protocol, gestational age of completed
37 weeks and later, and a signed informed consent. The
exclusion criteria were: maternal age below 16 years, pre-
vious perineal surgery, stillbirth or delivery of an infant
with extensive congenital abnormalities, perineal condylo-
mata or extensive varicose veins, and inability to commu-
nicate in Czech or English.

All episiotomies were mediolateral or lateral, fulfilling
the definitions of these episiotomy types (7). Episiotomy
was performed in 27.1% of the enrolled participants when
indicated based on the experience of the person attending
labor and the current state of the parturient and fetus.
The most frequent indications included signs of fetal dis-
tress (bradycardia, abnormal cardiotocography, meco-
nium-stained amniotic fluid), obstetric operations and/or
abnormal fetal positions (excluded from this secondary
analysis), concerns about pelvic floor preservation (short
perineum, rigid, scarified perineum), fetal macrosomia,
deficient expulsive forces (weak abdominal muscles,
maternal fatigue, weak uterine contractions non-respond-
ing to oxytocin augmentation, prolonged 2nd stage of
labor, insufficiently pushing parturient) (21). None of
these indications was absolute and the indication was fre-
quently complex. The indication for the episiotomy was
not recorded. Oral consent for episiotomy was obtained
from all women prior to its performance. Although a
large proportion of episiotomies were performed by mid-
wives, a trained obstetrician was always present at the
delivery to assess the trauma and suture the episiotomy.
Manual perineal protection as previously described was
practiced at each delivery (22).

Variables characterizing the immediate delivery out-
come were recorded instantly after the delivery by the
doctor, who attended the labor. The participants were
subsequently questioned at 24 and 72 h postpartum
regarding pain and healing complications. Personal con-
tact with the investigators was possible, as the new
mothers are always hospitalized with the neonates for
at least 72 h after delivery in the Czech Republic. Upon
discharge, the women were provided with question-
naires concerning pain, healing complications, sexual
function and anal incontinence. These questionnaires
were filled in and posted to the hospital by all partici-
pants 10 days, 3 and 6 months after the delivery. The
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women were reminded about the questionnaire via
email or telephone if they had not mailed them back
in time. The original trial was approved by the local
ethics committee (reference number 36/2010, approved
14 January 2010) and all participants signed an
informed consent. All women who completed the
6-month follow up were included in the sec