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Cilem vyukového textu je seznamit studenty pregradudlniho i postgradualniho studia s
aktudlnim pohledem na vliv porodu na statiku a integritu panevniho dna. Prvni ¢ast
dokumentu seznamuje s moderni funkéni anatomii panevniho dna a patofyziologii
sestupu pdnevnich orgdnd. Ndsledné je probiran vliv porodu ve smyslu poranéni ci
posSkozeni jednotlivych struktur a jsou nastinény moznosti prevence porodniho poranéni

panevniho dna.



1. Uvod

U naprosté vétSiny Zen dojde pfi porodu k poranéni struktur panevniho dna. Takové
poranéni mlze mit kratkodobé, ale i dlouhodobé nasledky. Bolesti v oblasti hraze ¢i poruchy
hojeni poranéni mohou branit v fddné péci o nové narozené dité a mit urcité psychické
nasledky. Dyspareunie, inkontinence moci i stolice a sestup panevnich orgdni mohou
dotyCnou aZz vyradit ze spolecenského Zivota. VSechny tyto komplikace po porodu maji

vétSinou spolecného jmenovatele; poranéni panevniho dna.

Na prvni pohled patrné a zaroven také nejlépe poznatelné je poranéni hraze. Poranéni
analniho svérate je v nékterych pripadech jiz hlOre poznatelné, jeho osSetieni je
komplikovanéjsi a nasledky zavainéjsi. Poranéni svali panevniho dna, tedy komplexu
musculus levator ani po porodu je naopak velmi obtizné poznatelné a prakticky
neosetfitelné. U zhruba jedné poloviny Zen dojde kvyznamnému poskozeni funkce m.
puborectalis, mediadlni soucasti m. levator ani [1]. Svaly pdanevniho dna, zejména m.
puborectalis, které utvari urogenitalni hidtus maji stéZzejni vyznam pro podporu panevnich
organl a zabezpeceni mocové a analni kontinence. Integrita musculus levator ani ma velky

vyznam v patogenezi prolapsu a Uspésnosti jeho konzervativni i operacni [éCby [2].

Musculus levator ani je evoluécné preménény kyvac ocasu zvirat, jenZ v souvislosti se
vzpfimenym postavenim ¢lovéka dostal velice obtiznou Ulohu. Na jedné strané musi udrzet
bfisni a panevni organy v brisni dutiné navzdory gravitaci a rozdilu v intraabdomindlnim a
atmosférickém tlaku. Na druhé strané musi umoznit kontrolované vyprazdriovani tekutych i
tuhych odpadnich produktd z téla. Aby toho nebylo malo, musi jesté umoznit reprodukci, tj.
pohlavni styk a porod. Porod je opravdovou vyzvou pro panevni dno vzhledem k velikosti
hlavicky a v nékterych pfipadech ma trvalé nasledky. Tato prace si klade za cil pfehledné
popsat vliv porodu na panevni dno, zejména s ohledem na patogenezi prolapsu panevnich

organ.



2. Zaklady funkéni anatomie panevniho dna

Panevni dno je soubor struktur mezi panevnim peritoneem a kzi vulvy, které uzaviraji brisni
dutinu. Podporu pro tyto struktury poskytuje jejich spojeni ke kosténé panvi vazy a svaly,
které jsou usporadané ve dvou vrstvach, tedy panevni svaly (diaphragma pelvis) a perinealni

membrana (diaphragma urogenitale).

2.1. Endopelvicka fascie - vazivova komponenta

Endopelvicka vascie, kterd spojuje pdnevni orgdny s panevni sténou, tvofi horni vrstvu
panevniho dna. Jednd se o soubor vazivovych struktur, na které jsou panevni organy
zavéseny (Obrdazek 1). Je tvofena parametrii od uterinni arterie distalné (uterosakralnimi a

kardindlnimi ligamenty) a parakolpiem horni tfetiny pochvy.

Obradzek 1: Endopelvicka fascie: [3] se svolenim
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Kardindlni ligamenta nejsou vazy v pravém smyslu, v této strukture k déloze pfistupuji cévy,
nervy a pojivova tkan. Histopatologické studie uterosakralnich a kardinalnich ligament u Zen
bez prolapsu panevnich organli ukazaly, Ze jsou sloZzenim srovnatelné s viscerdlnim
mezenteriem [4]. Uterosakrdlni ligamenta vytvareji typicky hreben ohranicujici cavum

Douglasi a jejich vzhled je zcela odlisny v pfipadé prolapsu délohy, coZ vsak demonstruje



jejich podpurnou roli. PrestoZe tradi¢né byla témto vazim pripisovana kli¢ova role v podpore
vsech panevnich organd, Delancey prokazal, Ze poloha a funkce orgdni malé panve je
udrzovana rovnéz kotvicimi a podpUrnymi strukturami v parakolpiu organizovanymi na tfech

urovnich [3] (Obrazek 2).

Obrazek 2: T¥i urovné zdavésu pochvy [3] se svolenim

Spina ischiadica a
lig. sacrospinosum

Kf‘ ¥ '.-F. i
N Lovelr |

M. levator ani

Pubocervikainl fascie
Rektovagindinl fascie

2.1.1 Level I.

Prvni Uroven je tvorena vazivovymi vlakny z endopelvické fascie, tedy zéasti distalnimi
parametrii a ligamenty zminénymi vySe a zC€asti vazivovymi vldkny na kterych je zavésena
horni tfetina pochvy. Defekty vznikajici na této Urovni vedou k sestupu délohy, nebo vrcholu

posevniho pahylu.

2.1.2. Level Il.
Druha tretina pochvy je pfichycena k pubocervikalni a rektovaginalni fascii. Tyto fascie jsou
pfipojené po stranach k arcus tendineus fasciae pelvis a udrZuji pochvu na svém misté.

Fascie brani sestupim posSevnich stén a s tim spojené poruse vyprazdnovani mocového



méchyre a konecniku. Arcus tendineus fasciae pelvis je pruh vazivové tkané ktery inzeruje v
dolni Sestiné os pubis priblizné jeden centimetr laterdlné od stfedni ¢ary a upind se na os
ischium pravé nad spinu ossis ischii. V pfipadé defektu v druhé etazi podpory pochvy dochazi

k sestupu ¢i prolapsu predniho (cystokéla), ¢i zadniho kompartmentu (rektokéla, enterokéla).

2.1.3 Level Ill.

V distalni tfetiné pochva pfimo splyva s okolnimi strukturami bez pritomnosti parakolpia.
Anteriorné splyva s uretrou, posteriorné s hrazi a lateralné s musculi levator ani. Pochva je v
této casti imobilni, jeji zakotveni a svaly perinedlni membrany uzaviraji jeji vchod. Defekt

treti etdze predisponuje k vaginalni everzi.

2.2 Diaphragma pelvis - svalova komponenta

Z pozorovani pohyblivosti kloub(l tanecnikl, nebo protahovani Slach bézcl je patrné, Ze
pokud je pojivova tkan vystavovdna pravidelné, ¢i konstantné napéti, dojde k jejimu
protaZeni. Vzhledem k tomu, Ze je panevni dno trvale vystaveno nitrobfisnimu tlaku, kdyby
bylo tvofeno pouze vazy, doslo by k jejich protazeni a poruse jejich funkce panevniho dna. K
protaZzeni vazi nedochazi diky panevnim svalim, které nesou tihu briSnich a panevnich
organu. Svaly tedy ulevuji vazim, které nejsou v trvalém tahu. Diaphragma pelvis je tvorena
komplexem musculus levator ani a fascia musculi levatoris ani superior a fascia musculi
levatoris inferior. Vzhledem k mnohym neshoddm v anatomii diaphragma pelvis byla
vypracovana mezinarodni standardizovana terminologie rozdéleni, zacatk(i a upona svall

komplexu musculus levator ani [5]. Musculus levator ani sestava z 3 hlavnich komponent:

1/ musculus ileococcygeus, horizontédlné uloZeny plochy sval, ktery preklenuje mezeru mezi
panevnimi sténami a vytvari "polici", na které mohou organy malé panve lezet. Zacind v
arcus tendineus musculi levatoris ani a upina se do raphe iliococcygeum, ktery je pfipojen ke

kostrci a kosti krizové.

2/ Musculus pubococcygeus (také zvany m. pubovisceralis) je silny sval tvaru U, ktery

pfitahuje panevni organy k pubické kosti.

3/ Musculus puborectalis je uloZzen lateralné od m. pubococcygeus, zazind z horniho okraje

perinealni membrany a vytvari smycku za rektem hned nad externim andlnim sfinkterem.
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Otvor ohraniCeny m. levator ani se nazyva urogenitalni hiatus. Normalni tonus komplexu
svall musculus levator ani udrZuje hiatus uzavieny, pritlacuje pochvu, uretru i konecnik k
pubické kosti a zdvihd panevni organy kranidlné. Konstantni tonus panevnich svall utvari
pevnou horizontalné uloZenou plotnu, ktera brani panevnim organiim v jejich sestupu a
zajistuje jejich spravnou funkci. Délohu je tedy mozné si predstavit jako "plujici organ" [6] a

funkéni anatomické vztahy pochvy byvaji pfipodobriovany k lodi v doku (viz podkapitola 3.2)

2.3 Inervace panevniho dna

Pro spravnou funkci diaphragma pelvis je nutné, aby byly tyto svaly trvale tonizovany, tedy
inervovany. Za inervaci panevniho dna ve vztahu k prolapsu panevnich organ(i jsou
zodpovédné zejména dva nervy. Nervus musculi levatoris ani, ktery odstupuje ze sakralniho
plexu na Urovni miSnich koren( S3-S5, bézi po ventralni strané diaphragma pelvis a inervuje
vSechny svaly z komplexu m. levator ani [7,8] Nervus pudendus, ktery vychazi ze sakrdlniho
plexu na urovni miSnich kofenl S2-S4 a bézi v Alcockové kandlu kaudalné od musculus

levator ani, inervuje svérace uretry a rekta svaly hraze. Svaly m. levator ani maji ¢asto dvoji

somatickou inervaci od obou téchto nerva [7].



2.4 Perinealni membrana

Pfedni ¢ast panevniho vychodu je prepazena pevnou trojuhelnikovou membranou s
centralnim otvorem, kterd se nazyva perinealni membrana. Tato struktura leZi na Urovni
hymen a pfipojuje uretru pochvu a centrum perineale k dolnimu raménku os pubis.
Ventradlné od ni se nachdzi musculus sphincter urethrae, musculus compressor urethrae,
musculus sphincter urethrovaginalis a musculus tranversus perinei profundus. Termin
perinedlni membrana nahradil termin diaphragma urogenitale, vzhledem k tomu, Ze se
nejedna o svalovou plotnu ohrani¢enou vazivem, ale spiSe pojivovou tkan s variabilné
rozmisténymi svalovymi vlakny [9]. Spojeni vldaken perinealni membrany s centrum perineale
vytvari vrstvu, kterad brani sestupu rekta. Perinealni membrana je ddle retropubicky spojena s

endopelvickou fascii.

2.5 Svaly hraze

Jednotlivd svalova vlakna v perineu nékdy tvofi svalové snopce, které se sbihaji do stfedu
perinea - centrum perineale (perineal body). Anatomie svall hraze je velice komplikovana,
nejednotnd a nekonstantni. Studiem ultratenkych fezd magnetické rezonance bylo zjisténo,
Ze jsou tyto svaly jsou usporadané do 3 vrstev; povrchové, stfedni a hluboké [10] (Obrazek
4). Povrchova vrstva na urovni bulbus vestibuli je tvofena svaly musculus bulbospongiosus,
ktery zde inzeruje do lateralnich okrajd perinedlniho centra, musculus transversus perinei
superficialis a musculus sphincter ani externus, které prochazeni napfi¢ centrum perineale.
Ve stfedni vrstvé, pfi hornim okraji musculus transversus perinei superficialis, pfistupuje k
laterdlnim okrajim centrum perineale musculus puboperinealis (soucast musculus
pubococcygeus, tedy komplexu m. levator ani), u nékterych jedincl jeho snopce prekracuji
stfedni ¢aru. V této vrstvé se rovnéz nachazi distalni ¢ast vnitfniho analniho svérace a
musculus puboanalis, ktery inzeruje mezi vnitfni a zevni andlni svéra¢. Hlubokd vrstva
perinea je na urovni stiedniho pribéhu uretry a musculus puborectalis. Do této vrstvy jesté
zasahuji musculus puboanalis a musculus sphincter ani internus. Musculus pubovaginalis zde
splyva se sténou pochvy a podél ni vysila vldkna dorzalné k centrum perineale. Musculus
puborectalis (¢ast diaphragma pelvis) utvari smycku za rektem, ale neni spojen zadnymi

vlakny s centrum perineale [10].



Obradzek 4. Jednotlivé vrstvy svalii hrdze dle [10]
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3. Prolaps panevnich organu

Prolaps panevnich organli predstavuje Casty problém Zen s vyznamnym dopadem na kvalitu
Zivota. Jednd se o sestup délohy, stén pochvy, ¢i poSevniho pahylu ve sméru porodniho
kandalu. Symptomy jako boule v pochvé, vyhfez pochvy, tlak v panvi, dysfunkce mocového
méchyre, strev, Ci sexualni problémy jsou ¢asto s prolapsem spojeny a mohou zpUsobit az
vyfazeni zeny ze spolecenského Zivota. Je vSseobecné uzndvano, Ze prestoze u 50% Zen se
vyvine sestup, jen 10-20% z nich prijde k vysSetfeni. Prevalence prolapsu je udavana ve velice
Sirokém rozmezi. Sestup panevnich organl nizsiho stadia je velice ¢asto asymptomaticky.
Vyhtez predniho kompartmentu je necastéjsi, dvakrat castéjsi nez zadniho a tfikrat ¢astéjsi
nez stfredniho kompartmentu [11]. Nejvyssi incidence prolapsu je mezi 70 a 79 lety, byt
incidence je relativné vysoka i u mladsich Zen. Vzacné se muze prolaps vyvinout i u mladsich
nerodivsich Zen, nejspiSe vlivem zhorSené kvality kolagenu, ¢i jinou vrozenou poruchou
podplrnych tkani. Kazuistiky rovnéZz popisuji vznik prolapsu panevnich orgdn u

novorozenych divek a v prlibéhu téhotenstuvi.

Z etiologického hlediska je prolaps panevnich organl nejcastéji vysledkem selhani svalové a
vazivové podpory malé panve. K tomuto selhdani mlze dojit dvéma rdznymi zpUsoby;
degenerativnimi a destruktivnimi procesy. Vlivem degenerativnich procest jsou s vékem
svalova vldkna postupné nahrazovdna za vazivové. Menopauza s deficitem estrogen( jesté
potencuje oslabeni podpurnych tkani. Zavésny aparat délohy a pochvy a celé panevni dno
mUZe byt také destruovano vlivem porodniho poranéni ¢i operace. Po hysterektomii dojde k

prolapsu posSevniho pahylu u 6-12% Zen. Rovnéz chronické namahdani panevniho dna,



napriklad chronickd zacpa, i ¢asté tlacenim na stolici pfi zacpé ma negativni vliv na spravnou
funkci panevniho dna. Byt je etiologie prolapsu panevnich organi multifaktorialni, mezi

nejvyznamnéjsi rizikové faktory patti téhotenstvi a porod.

3.1 Patofyziologie prolapsu panevnich organt

Pro patofyziologii prolapsu ma nejvétsi vyznam nitrobfisni tlak, respektive rozdil mezi
okolnim atmosférickym a nitrobfisnim tlakem. Byly popsany tfi mechanizmy, které zajistuji,
aby u zdravé Zeny zvyseni nitrobfiSniho tlaku nevedlo k everzi pochvy a vyhfezu panevnich
organl: A. Déloha a pochva jsou zavéseny k panevni sténé cestou endopelvické fascie. B.
Svaly panevniho dna uzaviraji prostor skrz ktery by mohlo k vyhfezu dojit. C. Treti
mechanismus, tzv. mechanismus "klapky", vyplyvd z predchozich dvou. Pochva je tak
zavésena, Ze spocCiva na pdnevnim dné. Vzestup v nitrobtisSnim tlaku zplsobi pfitlaceni

pochvy k panevni sténé a jesté upevni jeji pozici [12] (Obrazek 5).

Obrdzek 5: Mechanismy bradnici vyhiezu pdnevnich orgdni: dle [12]

Z vySe uvedeného je tedy patrné, Ze pro spravnou polohu organd v malé panvi je dileZita
souhra mezi svalovou a vazivovou slozkou panevniho dna. Prestoze endopelvicka fascie udrzi
kratkodobé organy malé panve na svém misté, pfi dlouhodobém namadahdani dojde k
nevratnému protaZzeni pojivové tkané, coz vede k prolapsu pdnevnich organ(i. Podpora
pochvy a panevnich organy byla pfipodobnéna k lodi v doku, plujici po hladiné a pfivazana

volné na obou stranach lany ke bifehu [6,13] (Obrazek 6).



Obrdzek 6. Kotvici lod’a prolaps pdnevnich organii
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Lana (ligamenta) udrzuji lod (panevni organy a pochvu) ve spravné pozici, zatimco celd jeji
vaha spocivd na vodé (svaly panevniho dna) (Obrazek 6 - A). Vazy nepfistupuji k déloze pod
tahem, proto v pfipadé zvysSeni nitrobfiSniho tlaku jsou ligamenta napnuta, ale nejsou
extrémné protazena a nedojde k jejich poskozeni (Obrazek 6 - B). PoSkozeni svalové slozky
panevniho dna je mozné ptirovnat k poklesu hladiny ¢i poklesu hustoty vody. Kdyby hladina
vody poklesla do takové miry, Ze by lana musely nést celou vdhu lodé, vsechna by
popraskala. Podobné jsou vystavena ligamenta extrémnim silam, které vedou k jejich

nevratnému poskozeni a pfi zvySeni nitrobrisniho tlaku k prolapsu délohy (Obrazek 6 - C, D)

Sila svall panevniho dna urcuje velikost urogenitalniho hidtu, coz je vibec nejvyznamné;jsi
faktor zodpovédny za vznik a progresi prolapsu pdanevnich organll. Pfi uzavieném
urogenitalnim hidtu jsou tlaky v pfednim a zadnim kompartmentu vyrovnané. Pokud je ale

v s v

hiatus rozsifeny Ci otevieny, rovnovaha je porusena. Rozdil nitrobfisniho a atmosferického
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tlaku v pochvé plsobi tahem na panevni organy. Pfi svém sestupu je pochva vystavena
atmosferickému tlaku. Exponovana pochva a rozdil tlak(l vede k tahu za délohu smérem
doll, ktery je pfendsen na vazy endopelvické fascie. Bylo zméreno, Ze ¢im vice pochvy je
exponovano tim je vétsi tah za kardindlni a sakrouterinni ligamenta [14]. Velikost
urogenitalniho hidtu je navic pfimo umérna velikosti plochy exponované pochvy [15]. Tedy
¢im vice je musculus levator ani oslaben, tim vétsi je plocha urogenitélniho hiatu. Cim je vétsi
plocha urogenitalniho hiatu, tim vice pochvy je exponovano atmosférickému tlaku a ¢im vice
pochvy je vystaveno atmosférickému tlaku tim vétsi sily jsou generovany pfi zméné
nitrobrisniho tlaku. Tedy tim vétsi tah je vyvijen na vazy endopelvické fascie pfi zménach

nitrobrisniho tlaku.

4. Porod a panevni dno

Byt je etiologie prolapsu panevnich organi multifaktorialni, mezi nejvyznamnéjsi rizikové
faktory patfi téhotenstvi a porod. Nejvétsi riziko poranéni panevniho dna je spojovano s
protrahovanym a obtiznym, popf. operativnim, porodem. Po prvnim vaginalnim porodu
stoupa riziko prolapsu ctyrndsobné a po vice nez 4 porodech je riziko sestupu panevnich
organl 11nasobné [16]. Dle svédského registru je prevalence symptomatického sestupu 20
let po vagindlnim porodu vice neZ dvojnasobna oproti porodu cisafskym fezem (14,6 vs.
6,3%). Zeny, které porodily vaginaln& mély vice neZ trojnasobné riziko kombinace
symptomatického sestupu a mocové inkontinence [17]. Porod zplisobuje sestup panevnich
organl dvéma mechanismy; jednak mechanickym postizenim, poranénim, ¢i pretrienim
podplrnych struktur a jednak postizenim nervovych struktur, které v konecném dusledku

vede rovnéz k oslabeni svalstva panevniho dna.

4.1 Postizeni podpurnych struktur

Jak jiz bylo popsdno dfive, vazivové struktury, které pristupuji k déloze, délohu rigidné
nefixuji, ale spiSe ji volné orientuji do spravné pozice. Vztah mezi svalovou a vazivovou
sloZkou je dany; ¢im vice je musculus levator ani oslaben, tim vice pochvy je exponovano
atmosférickému tlaku a tim vétsi tah za ligamenta endopelvické fascie je generovan pfi

zméné nitrobfiSniho tlaku. K jejich nataZeni, ¢i poranéni dojde pfi dlouhodobé ¢i znacné
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zatézi po selhani svalové slozky panevniho dna. Byt endopelvickd fascie je dilezita pro
spravné uloZeni orgdn( malé panve, poranéni svalové slozky panevniho dna je hlavnim

faktorem urcujicim vliv porodu na panevni dno.

Musculus levator ani pfi porodu nepochybné patfi mezi nejvice namahané struktury, protoze
z mékkych tkani obklopujicich porodni kanal klade nejvétsi odpor. Velikost rozméru
urogenitalniho hidtu je znac¢né variabilni a pohybuje se od 6 do 36 cm? pfi Valsalva (zatlageni
vydechem pres uzaviené hlasivky) [18]. Obsah nejvétsiho prochdazejiciho obvodu primérné
hlavi¢ky je 70-100cm?. Tato disproporce vyzaduje vyrazné protazeni a deformaci komplexu
m. levator ani. Pomoci pocitacového modelu vytvoreného na zakladé MRI snimk( bylo
prokdzano, Zze nejkaudalnéjsi a nejmedialnéjsi ¢ast levatorového komplexu, tedy musculus
puborectalis, je v prdbéhu porodu natazen 3,26x pfi profezavani hlavicky (hlavicka po
prichodu kosténou panvi, seviena strukturami perinea) [19]. Pfihlédneme-li k faktu, Ze sval
neumozni své protazeni o vice nez dvojndsobek, aniz by doslo k jeho pretrzeni, je s podivem,
Ze asi u jedné poloviny Zen po porodu neni patrné Zzadné morfologické, ani funkéni postizeni
musculus levator ani. Toto je zpUsobeno hormonalnimi vlivy spojenymi s téhotenstvim.
Pruznéjsi svaly jsou nejen méné nachylné k poranéni, ale umoznuji rychlejsi pribéh porodu
[20]. S postupujicim vékem ziejmé dochazi ke snizeni schopnosti sval(l zvysit svoji pruznost v
téhotenstvi, a tak se riziko odtrzeni musculus levator ani od dolniho raménka kosti stydké
(tedy avulze levatoru) s vékem vyrazné zvySuje. Zatimco riziko avulze u 20ti leté prvorodicky
je mensi nez 15%, 40leté prvorodicky maji vice nez 50% riziko avulze levatoru [21]. Incidence
poranéni levatoru ani hodnocené dle magnetické rezonance prokdazala poranéni u 6-10% po
spontannim porodu, 17-33% po porodu vakumextrakci a 67-71% po klestovém porodu [22].
Ceska studie s vyuZitim magnetické rezonance prokdzala poranéni levatoru ani u 64% Zen po

klestovém porodu [23].

Priblizné u poloviny Zen je vaginalni porod spojen se vznikem vyznamnych morfologickych
abnormalit a vede k nenavratnému zvétsSeni plochy urogenitalniho hiatu, jevu nazyvaného
»ballooning”. Ballooning byl definovan jako plocha urogenitalniho hiatu >25cm? pfi Valsalva
[24]. K tomuto jevu dochazi bud odtrzenim (makrotrauma) nebo roztazenim (mikrotrauma)
m. levator ani. K avulznimu poranéni levatoru, tj. pferuseni Uponu svalu na dolni raménko
kosti stydké a panevni sténu, dochazi v 15-30% pfripadd [25-27]. Pfi porovnani Zen, které

rodily cisafskym fezem a vagindlné bylo zjisténo zvyseni plochy urogenitalniho hidatu o 18% u
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Zen bez avulze levatoru a o 33% u Zen s avulznim poranénim levatoru [28]. Riziko poranéni
levatoru narlstd s vékem, vahou novorozence, délkou druhé doby porodni a je zvySené u
porodu per forcipem [20]. At uZ je ballooning zplsoben porodem, nebo je vrozeny, vidy je
spojen s prolapsem pdanevnich organd, ktery casto recidivuje pti konvencnich operacnich

resenich.

Hodnoceni poranéni panevniho dna, zejména avulze lavatoru lze provadét palpacné [25],
sonograficky [26], ¢i pomoci MRI [27] (Obrazek 7). Ackoliv je palpacni vySetfeni nejméné
naroc¢né na vybaveni, je obtizné naucitelné, do jisté miry subjektivni a obtiZzné opakovatelné
[29]. Diky pokrokiim v sonografické zobrazovaci technice v poslednich letech je nyni moiné
zobrazit hlavni abnormality anatomie levatoru pomoci 3D translabidlniho ultrazvuku.
Renderované axidlni fezy umoznuji dobrou vizualizaci Upon komplexu svald m. levator ani
k dolnimu raménku spony stydké a panevni sténé. Je mozné spolehlivé zméfit oba rozmeéry

urogenitalniho hiatu a identifikovat avulzni poranéni levatoru [20].

Obrazek 7: Pravostrannd avulze levdtoru vysetiend na porodnim sdle, pomoci 3D USG a MRI
Dietz IUGA 2014 - Pelvic floor ultrasound workshop.

Traumatické oddéleni levatoru od dolniho raménka spony stydké a panevni stény ma
vyznamné nasledky. Nejen, Ze zpUsobuje rozsiteni urogenitalniho hiatu, ale zaroven zpUsobi
vyznamné oslabeni kontraktility svalld panevniho dna. Nasledky avulze levatoru zahrnuji

prolaps panevnich organl, mocovou a fekdlni inkontinenci a potize v sexualni oblasti. Avulze
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levatoru je spojovana zejména se sestupem predniho (mocCovy méchyi a predni sténa
poSevni) a stfedniho (déloha a pochva) kompartmentu. Zadni kompartment je postizen

méné.

Pravdépodobnost sestupu stoupd s velikosti defektu, nicméné je nutno poznamenat, Ze
mnoho Zen s prolapsem pdnevnich organl neutrpélo avulzni poranéni levatoru pti porodu. U
takovych Zen muze hrat roli oslabeni panevniho dna pfi denervacnich poranénich, nebo
kongenitalni pficiny vzniku prolapsu pdnevnich organli. Mezi ¢tyfmi pdry jednovajecnych
dvojcat ve véku 52-56 let, z nichZ jedno dvojce rodilo spontanné a druhé nerodilo, nebyly
shledany vyrazné rozdily ve stupni prolapsu ¢i mocové inkontinence. Byt se jedna o velmi

maly soubor pacientek, ukazuje na vyznam genetické predispozice [30].

4.2 Postizeni nervovych struktur

Poranéni nerv(l a nervovych pleteni, které inervuji panevni organy a svaly panevniho dna je
Castym nasledkem porodu. Prostupujici hlavicka porodnim kandlem zplsobuje utlak a
protaZeni nejen svall panevniho dna, ale i nerva, které tyto svaly inervuiji, a jejich zakonéeni.
Proto mezi hlavni rizikové faktory porodniho poranéni nerv( patri délka druhé doby porodni
a makrosomie plodu [31]. Nejcastéji postizenym nervem pfi porodu je nervus pudendus.
Pomoci 3D modelu panevniho dna zalozeném na snimcich magnetické rezonance bylo
prokdzano, Ze pfi porodu jednotlivé vétve pudendalniho nervu prodélavaji znacné
prodlouZzeni: ramus rectalis inferior je prodlouzen o 35%, perinealni vétve pfristupujici k
andlnimu svérac¢i o 33% a vétev inervujici musculus sphincter urethrae o 13-15% [32]
(Obrazek 8). Pritom experimentalni studie prokazaly, Ze protazeni nervu o vice nez 15-20% u
pokusného zvitete vede k jeho trvalému poskozeni [33,34]. K postiZzeni nervu Cistou kompresi
pfi porodu nejspise nedochazi vzhledem k tomu, Ze nervové struktury, jako vétve sakralniho
plexu a nervus obturatorius, které jsou pfi porodu komprimovany, ale nejsou protazeny, jsou
pfi porodu postiZzeny jen velmi vzacné. PostiZzeni nervu protazenim je naopak zhorseno jeho

kompresi [34].
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Obrazek 8: Protazeni vétvi pudenddlniho nervu dle [32] se svolenim

Z vySe uvedeného vyplyva, pfi porodu Ze je nutné pocitat s poskozenim nervus pudendus a
jim inervovanych svali panevniho dna a organl malé panve. Vyznamna pudendalni
neuropatie po porodu byla prokdzana u 80% Zen [31]. Hodnocenim funkce zevniho analniho
sfinkteru pomoci elektromyografie panevniho dna bylo prokdzano, Ze Zeny 2-3 dny po
vaginalnim porodu maji vyznamné prodlouzeni akéniho potencidlu motorické jednotky
pudendalniho nervu. Samo téhotenstvi na tento akcni potencidl vliv nemélo a priblizné u
80% Zen s prokazanou latenci motorické jednotky doslo k normalizaci ndlezu za dva mésice
[35]. Po porodu tedy dochazi k reverzibilni ¢aste¢né denervaci panevniho dna, ktera snizuje
silu kontrakce svalQl panevniho dna a pfispiva k rozvoji prolapsu panevnich organt a jinych

prechodnych funkénich potizi po porodu (inkontinence moci a stolice).

4.3 Poranéni hraze

V prlbéhu vagindlniho porodu nejsou deformovany pouze svaly komplexu musculus levator
ani a organy malé panve, ale dochazi také ke znacnym deformacim v oblasti hraze pfi
prichodu hlavicky jejimi strukturami. Tyto deformace mohou vést k poranéni hraze rlizného
rozsahu aZ po poranéni analniho svérace. Vice neZ dvé tfetiny Zen utrpi poranéni hraze
néjakého rozsahu v pribéhu vagindlniho porodu. Experimentalni studie prokazaly, Ze k
nejvétsi deformaci na hrazi pfi prlichodu hlavicky dochazi v oblasti zadni komisury a Ze
napéti na hrazi je vice nez 4x vyssi v pricném neZ v predozadnim sméru [36]. Poranéni je

klasifikovano do 4 stupna:
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Klasifikace ruptur perinea:
1. stupeni: PostiZzeny pouze vaginalni sliznice a kliZe perinea
2. stupen: Poranény svaly perinea ale ne analni svérac
3. stupen: Poranéni komplexu andlniho svérac
3a méné nez 50% sily zevniho andiniho svérace
3bvice nez 50% sily zevniho analniho svérace
3c ruptura vnitfniho analniho svérace

4. stupen:Ruptura celého komplexu andlniho svérace a mukdzy rekta

Poranéni hraze muze vést k radé funkénich problém( v budoucnosti. Mezi né patfi zejména
bolesti, dyspareunie a jiné potize v sexudlni oblasti a analni inkontinence. Na rozdil od
poranéni svalll panevniho dna, které se vétSinou projevi s odstupem od porodu a jeho
osetfeni bezprostfedné po porodu neni moziné, nebo nema zadny efekt, poranéni hraze je
vétsSinou po porodu ihned patrné a jeho spravné rozpozndani a oSetieni je klicem ke snizeni

zavaznosti jeho komplikaci a nasledk( v budoucnosti.

5. Prevence

5.1 Prevence poranéni musculus levator ani

Poranéni svalli musculus levator ani je velice obtizné preventabilni. Techniky, které by mohly
zvysit pruznost svalll panevniho dna a tim snizit incidenci poranéni jsou stale ve vyvoji [37].
Cisarsky fez by bezpochyby pfedstavoval moznost prevence poranéni komplexu musculus
levator ani. Jeho provedeni u vSech rodicek by vSak bylo medicinsky i ekonomicky nednosné i
pro tu nejbohatsi zemi. Cisarsky ez s sebou prindsi cetné komplikace a nevyhody pro matku
a dité, které presahuji ramec tohoto textu. Objevuji se vSak snahy vyselektovat skupinu
rodicek, kde je riziko avulze levatoru a rozvoje dysfunkce panevniho dna tak vysoké, ze
prevaii rizika a nevyhody spojené s cisafrskym fezem. Analyza Svédského registru ukazala, Ze
Zzeny mensSi nez 160cm, které porodily dité s porodni vahou vyssi nez 4000g mély
dvojndsobnou prevalenci symptomatického sestupu pdnevnich organt dvacet let po porodu.

Dle dat z této studie je zapotiebi provést 12 cisafskych fezli aby bylo predejito jednomu
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symptomatickému sestupu [17]. Stejna skupina vypracovala skdrovaci systém UR-CHOICE
(Tabulka 1), ktery zohledriuje nékolik parametrl, podle nichz by bylo moiné provést
rozhodnuti, kterd by maximalizovala Sance na bezproblémovy porod a zabranila zbytecné
vysoké incidenci inkontinence modi, stolice a prolapsu panevnich organt, kterda by v

budoucnu vyZadovala operacni feseni [38]. Tento systém je zatim ve fazi validace.

Tabulka 1: UR-CHOICE skdérovaci systém

UR-CHOICE

U Ul before pregnancy inkontinence moci pred otéhotnénim
R Race/ethnicity rasa/etnikum

C Child bearing started at what age? vék pfi prvnim porodu

H Height (mother’s height) vysSka matky

(o] Overweight (weight of mother, BMI ) nadvaha matky

| Inheritance (family history) rodinnd anamnéza

C Children (number of children desired) pocet chténych déti

E Estimated fetal weight odhadnutd porodni vdha

5.2 Prevence poranéni hraze

Vycet a popis vSech preventivnich opatieni a technik pro sniZeni rozsahu a incidence
poranéni hraze zdaleka presahuje rozsah toto textu. Existuji 4 potencialni zplsoby jak snizit
rozsah poranéni hraze; 1/ snizenim trecich sil (porodnicky gel), 2/ zvySenim elasticity hraze
(masaz hraze pred porodem), 3/ zmensenim prostupujiciho obvodu hlavicky (deflexni
techniky), 4/ rozloZenim napéti po zadni komisufe (chranéni hraze). Porodnické praktiky
zamérené na minimalizaci poranéni panevniho dna pfi porodu se vyrazné odlisuji nejen na
mezinarodni Urovni, ale i na Urovni jednotlivych pracovist. Praxe ¢asto odrazi kulturu daného
naroda, Ci zvyky pracovisté. Obliba i zpUsob uziti nékterych metod (episiotomie, Ritgen(v

manévr, masaz hraze) prodéldva v ¢ase vyrazné zmény.

17



6. Zaveér:

Vaginalni porod ma vyznamny dopad na statiku panevniho dna. Jiz samo téhotenstvi vlivem
zvysenych hladin hormonu vede k porucham pénevniho dna. Hlavic¢ka prochazejici porodnim
kandlem zplsobuje protazeni a utlacuje svaly a nervy panevniho dna i orgdny malé panve.
Toto protazeni, ¢i utlak mlzZe vést k nevratnym zménam a dlouhodobym nasledkim

vaginalniho porodu.

V rdmci panevniho dna ma nejvétsi vyznam svalova slozka, kterd utvari podporu po orgdn
malé pdnve. Dokud jsou svaly schopny si udrzet konstantni tonus, je urogenitalni hiatus
uzavieny a ligamenta volnd, bez jakéhokoliv napéti a funguji jako pruziny pfi zménach
nitrobrisniho tlaku. Pokud ale dojde k poskozeni sval(, hidtus se otevie, panevni dno se
propadne a organy malé panve jsou vytlacovany. Jakmile se dostanou pod uroven hymen je
exponovana pochva a podpora svaly panevniho dna nulova. Cim vice pochvy je exponovano
atmosférickému tlaku, tim vétsi je tah za ligamenta. Namdahand vazivova slozka postupné

selZe a tim i cela statika panevniho dna.

Detekce avulzniho poranéni levatoru se dostala do popredi v rdmci diagnostiky a vySetreni
prolapsu panevnich orgdn(. Jeji rozpozndni ma velky klinicky vyznam pro indikaci spravného
oSetreni a stanoveni progndzy. V soucasnosti je v popredi vyzkumu hledani metod prevence
poranéni panevniho dna. Nékteré nasledky, jako prolaps panevnich orgdn(, se projevi s
vétSim odstupem od porodu. Vzhledem k tomu, Ze populace celosvétové starne a délka
Zivota se prodluZuje lze ocekdvat, poranéni panevniho dna pfi porodu bude nabyvat na
vyznamu. Porody budou v budoucnu budou mozna potom vedeny s ohledem na minimalizaci

poranéni panevniho dna.
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Priloha 2:






37 Porodni poranéni analniho sfinkteru

Kalis V., Rusavy Z.

Zavazné porodni poranéni perinea a andlniho sfink-
teru je relativné asto spojeno s naslednou materskou
morbiditou, a proto vidy vyzaduje peclivé oetreni.

Incidence poranéni anélniho svérace se vyrazné

lisi podle jednotlivych praci a osciluje mezi 0,1

a 24,5 % vSech vaginalnich porodi."-* Neadekvatné

o$etfené zavazné poranéni perinea a andlniho sfink-

teru je spojeno s vyraznym nartistem tzv. dlouhodobé
matetské morbidity, zejména je to:

« andlni inkontinence, coz je nedobrovolny unik
plynd, fidké nebo i tuhé stolice a/nebo urgentni
inkontinence, kterd negativné ovliviiuje kvalitu
zivota Zeny;

« zhorseni kvality sexudlniho Zivota Zeny (dyspa-
reunie, strach z poranéni, anlni inkontinence pii
pohlavnim styku);

« chronicka perinealni bolest.

Prevence poranéni perinea

a svalstva koneéniku

Ukolem lékafe fesictho porodni poranéni perinea
je zajistit primdrni, sekundarni a ¢astecné i tercidrni
prevenci. Primdrni prevenci je minéna identifikace
véech rizikovych faktord a jejich vyhodnoceni, zvo-
leni vhodného postupu a minimalizace vlivu téchto
faktorii na vlastni priibéh a vysledek porodu. Pies
jisté odlisnosti v jednotlivych studiich jsou nej Casteji
uvadény tyto rizikové faktory porodniho poranéni
andlniho sfinkteru: vaginalni porod prvorodicky,
zadni postaveni, resp. okcipitoposteriorni naléhdni
hlavicky plodu, klestovy porod a medidlni epizio-

longitudinaini
hladky sval

3a

3b

3c

»

RO

tomie. Pfikladem primarni prevence je ndhrada
klestového porodu vakuumextrakei ¢i vyhybani se
pouziti medidlni epiziotomie. Pfedmétem sekun-
ddrni prevence je spravna diagnostika poranéni,
zvoleni spravného opera¢niho postupu a operaénich
podminek a adekvatni o$etfeni. Terciarni prevenci
je minéna nasledna centralizace téchto pacientek
ve specializovanych ambulancich, jejich dikladné
pooperaéni sledovani, diagnostika moznych kompli-
kaci, jejich feSeni a spoluprace s dalsimi odborniky
(kolorektalnim chirurgem, fyzioterapeutem, radio-
diagnostikem apod.).

Anatomie analniho sfinkteru

Analni sfinkter (dale AS) se sklada z interniho a ex-
terniho anélniho sfinkteru. Interni analni sfinkter
(dale IAS) odvozeny od vnitini cirkuldrni svaloviny
rekta je hladky sval makroskopicky vyrazné bledsi
v kontrastu s externim andlnim sfinkterem a jeho
dolni okraj konéi o néco vy$e nez externi andlni
sfinkter. Extern{ analni sfinkter (dale EAS) se struktu-
ralné déli na t¥i komponenty: hlubokou, povrchovou
a podkozni. Jednotlivé komponenty jsou jen obtizne
odligitelné v klinické praxi, a proto se k nému pfistu-
puje jako k jediné struktute (obr. 37-1). U Zen je EAS
zkracen ve své anteriorni Cdsti.

Patogeneze analni inkontinence
Patogeneze analni inkontinence vychdziz typua roz-
sahu poranéni jednotlivych struktur zabezpecujicich

cirkularni hladky
sval (m. pubo-
rectalis)

interni analni
sfinkter (IAS)

externi analni
sfinkter (EAS)

Obr. 37-1. Anatomie anélniho sfinkteru a klasifikace jeho poranéni (podle A. H. Sultana a Ch. Kettleoveé)
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udrzeni stolice. Zatimco oba andlni sfinktery (IAS
i EAS) zodpovidaji za udrzeni plynu a tekuté stolice,
m. puborectalis a anorektdlni thel jsou zodpovédné
za zakladni fekalni kontinenci (udrzeni tuhé stolice).
Zabezpeceni andlni kontinence zajiStuje tzv. automa-
ticky kontinenéni mechanismus. Tento mechanismus
tvoii klidovy tonus IAS a kontrakéni tonus EAS, kdy
se EAS am. puborectalis kontrahuji védomé a reflex-
né zaroven, aby zabranily uniku stolice. Maximalni
kontrakce EAS je mozné dosdhnout jen na dobu
40-60 sekund vzhledem k existenci svalové unavy.”
IAS je zodpovédny za 50-85 % klidového tonu, EAS
za 25-30 %,* zbyvajicich 15 % zajistuji expanze
vaskularnich andlnich pleteni.® Dostate¢né vysoky
tonus IAS je tedy nezbytny k minimalizaci védomé
pozornosti k andlnimu sfinkteru.

TAS je ve stavu permanentni maximaélni kontrakce
a brani tak nedobrovolnému odchodu stolice. Tato
permanentni kontrakce je vysledkem jak vnitfnich
(svalovych), tak vnéjsich (autonomnich neuro-
gennich) vlastnosti. EAS a svalstvo panevniho dna
na rozdil od jinych pfi¢né pruhovanych svalti udrzuji
permanentni nevédomy klidovy tonus v reflexnim
oblouku na urovni cauda equina pomoci vliken
typu I, které zajistuji tonickou kontraktilni aktivitu.

Diagnostika

Pfi podezfeni na poranéni analniho sfinkteru je
nutné digitdlni vySetfeni. Ukazovak ruky je zave-
den do rekta a palcem ruky je palpaéné zhodnocen
a popt. vizualizovan stav analniho svérace. Pfi pode-
zfeni na jeho poranéni by mél byt pfivolan zkuseny
odbornik.

rozsah poranéni df

EAS
IAS

Obr. 37-2. Ruptura perinea stupné 3a podle RCOG

Od roku 1996, kdy byla vydana 9. revize Mezina-
rodniklasifikace nemoci, je pouzivana v mezindrodni
literatufe ¢tyFstupnovd klasifikace ruptur perinea,
kde 4. stupent odpovidd kompletni rupture 3. stup-
né.” Od roku 2001 byla ve Velké Britdnii navrzena
a Royal College of Obstetricians and Gynaecologists
(dale RCOG) schvalena nova prehlednd klasifikace
porodniho perinedlniho poranéni, kterd odstranuje
nedostatky predeslych klasifikaci (insuficientniho
popisu postizenych anatomickych struktur).®’ Tato
klasifikace soucasné urc¢uje pravdépodobnost vzni-
ku analni inkontinence a zaroven navrhuje metodu
opera¢ni korekce. Pravdépodobnost vzniku analni
inkontinence pfi diivéj$im zpusobu osetfeni rup-
tury perinea (sutura end-to-end) Cinila u stupné 3a
kolem 20 %, u 3b cca 30 % a u 3¢ dokonce nad 60 %.
Vzhledem k faktu, ze o$etfeni i progndza jednotli-
vych stupnti poranéni podle klasifikace RCOG se
vyrazné lisi, je doporuceno piijeti této klasifikace
i v Ceské republice.

Klasifikace ruptur perinea podle RCOG (Guide-

line No 29 - 2007):®

« L. stupen: postizeni pouze vaginalni sliznice a kiize
perinea

o 2. stupen: poranéni zahrnujici svaly perinea, ale
ne andlni sfinkter

+ 3. stupen: poranéni komplexu analniho sfinkteru
- 3a: méne nez 50 % sily EAS (obr. 37-2)
- 3b: vice nez 50 % sily EAS (obr. 37-3, 37-4)
- 3c: ruptura EAS a IAS (obr. 37-5)

« 4.stupen: ruptura EAS aTAS a mukozy rekta (obr.
37-6)

Obr. 37-3, Ruptura perinea stupné 3b podle RCOG




IAS
Obr. 37-4. Ruptura perinea stupné 3b podle RCOG
rozsah poranéni >
EAS
IAS

mukodza
rekta

Obr, 37-6. Ruptura perinea 4. stupné podle RCOG

Osetieni poranéni analniho sfinkteru

M Operacni podminky

Zpusob odetfeni ruptury perinea 3. a 4. stupné se lis
podle stupné poranéni. K oetfeni svérace se doporu-
¢uji stehy s delsi dobou vstiebatelnosti. Néktef{ autori
doporucuji monofilamentni steh (PDS) s pravdépo-
dobné niz$im rizikem kolonizace bakteriemi oproti
pletenym materialim. Materidly s antiseptickym
povrchem nebyly zatim uzity ve studiich hodnoticich
osetfen{ andlniho sfinkteru.

Osetfeni by mélo byt provedeno lékafem s dosta-
tecnymi zkusenostmi. Je nutné, aby byla pfi oSetfeni
zabezpecena dostateéna asistence. Sutura by méla byt
provaddéna za aseptickych podminek a na adekvatné
vybaveném sile, kde je dostate¢né osvétlen.

Operacnivykon musi byt provadén v celkové nebo
regiondlni anestezii, vZdy v litotomické poloze, aby
byla umoznéna dikladnd preparace retrahovanych
konct andlniho sfinkteru. Pfetrzené konce andlniho

Kritické stavy v porodnictvi

rozsah poranéni

IAS

Obr, 37-5, Ruptura perinea stupné 3c podle RCOG

svérace se retrahuji do své fascie, pro jejich ozfejméni
a zachycent je proto svalova relaxace nezbytna.

Byla prokdzana vyhoda jednorézového poope-
ra¢niho podani cefalosporinu 2. generace.”) Vyhoda
deldfho poddni nebo kombinace antibiotik nebyla
ve studiich zkoumdna. Nékteré prace doporucuj
dlouhodobé podani kombinace intravenéznich
antibiotik, tj. metronidazol 500mg a cefalosporiny
3. generace - napf. cefuroxim 1,5g po dobu 5-10 dni,
nicméné pouze na zakladé osobnich zkugenosti.®

# Provedenioperace

Sutura ruptury perinea 4. stupné (ruptura EAS
a IAS a mukozy rekta). Sliznice rekta je seita jed-
notlivymi stehy absorbovatelného pleteného vldkna
(napf. 3-0 Vicryl, Ethicon) s uzly vazanymi v andlnfm
lumen ¢i pokra¢ovacim submukéznim stehem.

Sutura ruptury perinea stupné 3¢ (ruptura IAS).
Vnitini andlni sfinkter je bez ohledu na typ sutury
zevniho sfinkteru vzdy uvolnén od okolnich struktur,
tj. mukozy rektaa zevniho andlniho sfinkteru. Sval je
nasledné §it samostatné metodou end-to-end jednot-
livymi cca dvéma tzv. adaptaénimi stehy (obr, 37-7
a, b). Preferujeme dlouhotrvajici absorbovatelné
monofilamentni stehy (napf. 3-0 PDS, Ethicon).
Neabsorbovatelné monofilamentni stehy mohou
byt sice stejné acinné, avsak neabsorbovatelny ma-
teridl maze zpsobovat stehové abscesy a jeho ostré
okraje mohou zpusobit dyskomfort vyzadujici jejich
odstranéni.

Sutura ruptury perinea stupné 3b (poranéni
vice nez 50% sily EAS). Pretrzené konce zevniho
andlniho sfinkteru musi byt identifikovény a zachy-
ceny vhodnym opera¢nim nastrojem. Vhodné jsou
Allisovy klesté. Pro suturu zevniho andlntho sfinkteru
u ruptury perinea stupné 3b a vétdi je v soucasnosti
rovnocenné pouzivana end-to-end aproximace
i overlapping sfinkteroplastika.
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Obr, 37-7. Sutura IAS

EAS

IAS

Obr. 37-8. End-to-end aproximace EAS

End-to-end aproximace. Principem metody je
priblizeni konci pretrzeného svalu bez napéti k sobé
(end-to-end). V jednotlivych studiich je uzivano
nékolik metod aproximace, jejich popis je viak ne-
dostate¢ny. Okraje zevniho sfinkteru jsou pfiblizeny
v kazdém kvadrantu jednim stehem (u &isla 3, 6, 9
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a 12). Dali moznosti je pouziti stehit ve tvaru ¢isla
»8" (obr. 37-8), matracové stehy apod.

Overlapping sfinkteroplastika. Podminkou této
metody je, Ze je sval mobilizovan tak, aby mohl byt
jeden konec ptetazen pres druhy (overlap - obr. 37-9).
Pro rozliSeni zevniho andlniho svérace od jinych sva-
[t pdnevniho dna je vhodné zatéhnout za zachyceny
konec svalu a vizudlné i palpaéné ovéfit, ktery sval se
pohybuje. Jako $ici material je vhodné pouzit dlou-
hotrvajici absorbovatelny monofilamentni materidl.

Sutura ruptury perinea stupné 3a (poranéni
méné nez 50 % sily EAS). Sutura stupné 3a se vidy
provadi metodou end-to-end. Dvéma stehy jsou
zachycena roztrzena vldkna zevniho svérace a apro-
Ximovana.

W Vybaveni pro suturu ruptury perinea
3.a 4. stupne

Pro suturu ruptury perinea 3. a 4. stupné je potieb-

né nésledujici vybaveni: 2 pdry sterilnich rukavic,

dezinfekce, jehelec, pinzeta, preparacni niizky, 2ks

Allisovych klesti, doporucen je vagindlnf retraktor.
Doporuceny $ici materidl:

o kratkodobé ¢&i strednédobé vstiebatelny 3-0 po-
lyglactin 910 (Vicryl rapide ¢i Coated Vicryl) ¢i
ekvivalentni materidl pro suturu mukozy rekta;

« 2ks 3-0 PDS &i ekvivalentni dlouhodobé vstieba-
telny materidl pro suturu IAS, EAS;

+ stiednédobé vstiebatelny 2-0 polyglactin 910
(Coated Vicryl) ¢i ekvivalentni materidl pro suturu
svalt perinea;

+ kratkodobe vstiebatelny 2-0 polyglactin 910
(Vicryl rapide) ¢i ekvivalentni materidl pro suturu
stény pochvy a kaze.

# Nasledna péce

Vsechny nedélky po oSetfeni zavazného poranéni
hréze a andlniho sfinkteru by mély uzivat zmékéo-
vadla stolice, nebot tlak vyvolany pfi obtizné defe-
kaci tuh¢ stolice miize zpusobit disrupci provedené
sutury. Vhodné je naptiklad osmotické laxativum
Lactulosa (Lactulosa Infusia sir., 10-15ml denné
az do davky 60ml denné). Lé¢ba by méla trvat cca
10-14 dni do zhojeni sutury. V literatufe je zcela
ojedinéle doporucovéna i specidlni dieta (bezezbyt-
kova, kaSovitd).""”

Pacientka by meéla byt detailné poucena nejdéle
ndsledujici den o této komplikaci a upozornéna
na existenci rizika zhorfené kontinence. Musi dale
védét, na koho se obratit v ptpadé, ze se objevi potize.

# Follow-up

Je doporuéena nésledn4 kontrola zkusenym lékatem.
Za 2 tydny od oSetfeni je mozné hodnotit zejména
stav hojeni. V ¢ase 2-3 mésice po porodu je vhodna
kontrola na posouzeni funkénosti svérace a vylouceni
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Obr. 37-9, Sutura EAS
piitomnosti jinych poporodnich potizi spojenych se 4
zévaznym poranénim perinea. Tyto mozné potiZe
kromé andln{ inkontinence zahrnuji mocovou in-
kontinenci, dyspareunii ¢i jiné defekacni potize, jako 5
jsou zdcpa nebo bolestiva defekace.

Hojen{ poporodnich poranéni tkani mékkych 6
porodnich cest zrychluje poddvani systémové enzy-
moterapie (Wobenzym). 7
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Ritgentiv manévr a jeho modifikace
Ritgen maneuver and its modifications

Rusavy Z., Karbanova J., Bednafova B., Kalis V.
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Gynekologicko-porodnicka klinika LF UK a FN, Plzen, prednosta doc. MUDr. Z. Novotny, CSc.

Objective: To present the Ritgen maneuver, its ori-
ginal description as well as its most common mo-
difications and to demonstrate the heterogenity of
descriptions of the maneuver regarding its perfor-
mance, purpose and published results.

Design: A review article.

Setting: Department of Gynecology and Obstetrics,
Medical Faculty and University Hospital Pilsen, Charles
University in Prague.

Methods: A review article demonstrating the hete-
rogeneity of Ritgen maneuver descriptions based on
analysis of present and past obstetrical textbooks
and journal articles.

Conclusion: At present there is a pursuit of finding
and analysis of methods for obstetric perineal injury
prevention, which could considerably improve quality
of life of women after delivery. One of the possible

Cil studie: Predstavit Ritgendv manévr v jeho origi-
nalnim znéni a jeho nej¢astéjsi modifikace. Na zakladé
analyzy popist této intervence v domaci i svétové
literature poukazat na rozdily v popisu provedeni, jeho
Ucelu i publikovanych vysledcich.

Typ studie: Prehledovy ¢lanek.

Nazev a sidlo pracovisté: Gynekologicko-porodnicka
klinika LF UK a FN v Plzni.

Metodika: Souhrnna prace poukazujici na rliznorodost
popisu Ritgenova manévru zalozena na analyze sou-
¢asné i historické porodnické literatury.

Z4aveér: \V soucasnosti trva potreba nalezeni a analyzy
metod, které by byly schopny predejit, nebo alespon
snizit stupen porodniho poranéni, a prispét tak ke zlep-

CESKA GYNEKOLOGIE 2014, 79, ¢. 1

mechanisms of perineal trauma reduction is to ensure
that the fetal head passes with its smallest head cir-
cumference through the perineal structures. Already
in the middle of the 19th century, von Ritgen devised
amethod allowing to facilitate and control the exten-
sion of the fetal head in the end of the second stage
of labor. His method quickly spread all over the world,
however, the description changed considerably. The
Ritgen maneuver today means a variety often very
different interventions. This review points out to the
need of clarification of terminology, i.e. definition and
classification of methods facilitating extension of the
fetal head in the end of the second stage of labor.

Ritgen maneuver - vaginal delivery - perineal
trauma - prevention

Seni kvality zivota zen po porodu. Jednou z moznosti
minimalizace porodniho poranéni je zajistit, aby hla-
vicka plodu prochazela perinedlnimi strukturami svym
nejmensim, subokcipitobregmatickym obvodem. Jiz
v poloviné 19. stoleti navrhl von Ritgen metodu, ktera
umoznuje napomahat a ridit deflexi hlavicky. Jeho me-
toda se rychle rozsifila po celém svété, nicméné dnes
se za pojmem Ritgentv manévr skryvd mnoho mnohdy
odlisnych intervenci. Tato prace ukazuje na nutnost
upfesnéni terminologie, tedy definovani a klasifikaci
rlznych technik napomahani deflexe hlavic¢ky na konci
druhé doby porodni.

Ritgenliv manévr - vagindlni porod - poranéni
hraze - prevence

Ces. Gynek., 2014, 79, ¢. 1, 5. 64-67



Hlavnim tkolem porodnika ¢i porodni asistent-
ky, vedle zajisténi bezpecného priibéhu porodu
pro plod, je minimalizace ¢i eliminace porodniho
poranéni a s nim spojenych komplikaci a nasledkt
porodu. Porodni poranéni hraze je castou kompli-
kaci spontanniho vaginalniho porodu, pro jejiz
prevenci jesté nebyla jednoznacné definovana
evidence-based opatfeni kromé omezeni provadé-
ni epiziotomie a nahrazeni porodu per forcipem
vakuumextrakci [2]. V pribéhu vaginalniho po-
rodu dochazi k velkym deformacim tkani v oblasti
panevniho dna, coZ miiZe byt doprovazeno riiz-
nym rozsahem poranéni perinea, popf. i analni-
ho sfinkteru. Podle britské recentni prospektivni
observacni studie na 3000 rodi¢kach pouze 9,6 %
prvorodicek a 31,2 % vicerodicek porodi s intaktni
hréazi [19]. Podle dfivéjsich odhaddi z Velké Britanie
kolem 85 % Zen utrpi pfivaginalnim porodu urcity
stupen poranéni hraze, pficemz 60-70 % z nich
vyzZaduje suturu [13]. Tato poranéni vyznamné
prispivaji k poporodni bolesti a morbidité, ktera
ztéZuje bézné aktivity, jako chizi, sed, kojeni
i noSeni novorozence, a vyznamné zasahuje do
sexudlniho Zivota pacientky. Bolesti v oblasti hraze
se vyskytuji azZu 42 % nedélek, v 10 % pretrvavaji
jeden a pil roku po porodu [2]. Pfitomnost jakého-
koli stupné mocové inkontinence po porodu byla
odhadnuta na 31 % [21]. Velka Svédska prospektivni
studie prokazala, Ze 8 % zen nemélo pohlavni styk
do Sesti mésicti po porodu, pricemz tento pomeér byl
vyraznéjsi ve skupiné Zen s poranénim analniho
sfinkteru (13,6 %) [16]. Stupen poporodni morbidity
je pfimo imérny rozsahu a komplexité porodniho
poranéni [1]. Minimalizace porodniho poranéni
ma tedy velky vyznam pro zlepseni kvality Zivota
Zen po porodu.

Vzhledem k tomu, Ze incidence porodnich po-
ranéni ma spise vzestupny trend, trva potieba
nalezeni a analyzy metod, které by byly schopny
predejit nebo alespon snizit stupen porodniho po-
ranéni. Od pocatkil 1ékarsky vedeného porodu byly
navrhovany riizné postupy zamérené na minima-
lizaci porodniho poranéni. Z principti mechaniky
vyplyva, Ze snizeni rozsahu a Cetnosti porodni-
ho poranéni mdze byt dosaZeno ¢tyimi zplisoby;
snizenim tfecich sil, zvySenim elasticity hraze,
rozloZenim bodového napéti na zadni komisuru na
vétsi plochu hraze, ¢i zmensenim prostupujiciho
obvodu hlavicky perinedlnimi strukturami [26].
V roce 1855 Ferdinand August Marie Franz von
Ritgen navrhl metodu, jejimZ smyslem je napo-
mahani deflexe hlavi¢ky plodu na konci druhé
doby porodni a docileni vedeni porodu hlavicky
skrze perinealni struktury jejim nejmenS$im, tj.
subokcipitobregmatickym obvodem [18]. Od prv-

niho popisu vzniklo mnoho modifikaci Ritgenova
manévru s riznymi klinickymi vysledky.

V soucasné dobé dochazi k odklonu zajmu po-
rodnickych ucebnic, véetné ceskych, od presné-
ho popisu technik urcenych k snizeni rozsahu
a Cetnosti porodnich poranéni. Klinicka praxe se
vyznamné lisi nejen mezi jednotlivymi porodni-
cemi, ale i mezi jednotlivymi 1ékafi a porodnimi
asistentkami. Vyuzivané postupy se odvijeji ze-
jména od zkuSenosti pracovisté a tradice. Studie
v této oblasti jsou vzhledem ke sloZitosti problému
anemoznosti studia jednotlivych soucasné prova-
dénych technik oddélené metodologicky obtizné
proveditelné. Skutecnost, ze zavéry publikovanych
studii neposkytuji jednoznacna doporuceni, vyply-
va z faktu, Ze popis jednotlivych intervenci neni
standardizovany a terminologie se vyznamné 1i§i.

Ritgentiv manévr je pfikladem intervence s vel-
mi riznorodym popisem provedeni i navrhovanym
Ucelem. Jako metoda urcend ke snizeni porodniho
poranéni je v ¢eskych ucebnicich popisovan zfidka,
jeho interpretace v zahrani¢nich ucebnicich je cas-
to zavadéjici, nebo je pouzito nékteré modifikace,
ktera m@ze ménit jeho navrzeny protektivni efekt.

Nase pracovisté v soucasnosti pracuje na stan-
dardizaci terminologie tykajici se metod napoma-
héni deflexi hlavicky na konci druhé doby porodni.
Jejich Klasifikace umozni porovnani a reproduko-
vani budoucich studii zabyvajicich se touto porod-
nickou intervenci. Cilem této prace je piedstavit
Ritgentiv manévr a poukazat na rozdily v jeho
popisu a publikovanych vysledcich.

Byla provedena analyza dostupné porodnické
literatury ve spoluprdci s univerzitni knihovnou
v porodnickych ucebnicich, v databazi PubMed/
Medline a specializovanych vyhledavacich serve-
rech, jako Google scholar search engine. Mezi
klicova slova pro vyhledavani patfil:

Ritgen maneuver, extension, manual protec-
tion, hands on, hands-on, perineal support a vé-
ty, které by mohly identifikovat pasaZe z ucebnic
popisujici Ritgentiv manévr nebo jinou podobnou
techniku usnadnujici deflexi hlavicky na konci
druhé doby porodni.

Ritgen svi{ij manévr ptivodné popsal jako ,,pro-
tlaceni“ hlavicky skrze struktury hraze v obdobi
mimo kontrakci. Doporucil vyvijet Spickami 4 prs-
tl tlak dovnitf a dopfedu na bradicku plodu pres
zadni hraz, tedy oblast mezi analnim otvorem
a kostrci, a soucasné druhou rukou regulovat rych-
lost prostupu hlavicky a navést hlavicku tak, aby
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Obr. RitgenQv manévr: V ¢ase mimo kontrakci dominantni ruka
Spickami &tyF prstd vyviji tlak dovnitf a dopfedu pfes zadni hraz
na bradicku plodu. Druhd ruka soucasné reguluje rychlost prostupu
hlavicky a navadi ji tak, aby prosla skrze perinealni struktury svym
nejmensim obvodem.

prosla skrze perinedlni struktury svym nejmensim
obvodem (obr. 1). Doporucoval jesté tlacit mimo
stfedni ¢aru tak, aby vrcholy temennich kosti ne-
profezavaly soucasné. V pribéhu kontrakce mély
ruce stat nehnuté, dokud kontrakce neskonci [28].

Diky Ritgenovym uznavanym uspéchlim stran
mensi cetnosti a rozsahu poranéni se jeho metoda
rychle rozsitila z Némecka do celého svéta. Od
svého popisu byl manévr doporucovan a hodnocen
v mnoha ucebnicich a publikacich, ale jeho popis
prodélal vyrazné zmeény. PfestoZe Ritgen manévr
popsal jako tlak na oblast mezi analnim otvorem
a konecnikem, uz v 19. stoleti byl manévr popiso-
van jako vytlacovani hlavicky prsty zavedenymi
skrz rektum [5, 11]. Dodnes tak je nékterymi po-
rodniky chadpan. Ritgentiv manévr rovnéz prodélal
vyrazné zmény v popisu ¢asovani manévru. Tato
zmeéna je dobfe pozorovatelna na jednotlivych
vydanich jedné ze zakladnich americkych ucebnic
porodnictvi Williams Obstetrics. Prvni vydani
(1903) udava velmi zjednoduseny, nicméné re-
lativné vérny popis: ,,...v ¢ase mezi bolestmi (...)
dva prsty jsou prilozeny hned za analni otvor a je
vyvijen tlak dopfedu a nahoru na ¢elo plodu pres
hraz ...“ [25]. Od 15. vydani Williams Obstetrics
je provadéni Ritgenova manévru popisovano jen
za kontrakce a oznacuje se jako modifikovany
Ritgentiv manévr. Posledni 23. vydani této ucebni-
ce poskytuje podrobny popis, nicméné casovanim
manévru se vilbec nezabyva [3].
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V Ceském pisemnictvi neni Ritgentiv hmat
prilis probiran, vyjimku tvoifi pouze 3 klasické
ucebnice. V Traplové ucebnici praktického po-
rodnictvi je podrobny popis, nicméné bez udani
Casovani [22]. D1hoS popisuje metodu jako alterna-
tivu k vakuumextrakci pro domaci porody a dopo-
rucuje ji provadét za kontrakce [6]. V Porodnictvi
od Zwingera a kol. ma byt manévr provadén skrz
rektum, rovnéz bez udani casovani [27]. Podobny
trend 1ze sledovat i v anglosaskych ucebnicich.
Popis manévru, jeho ¢asovani, ale i iel se pomér-
né vyznamneé 1isi mezi jednotlivymi ucebnicemi.
Ritgenv manévr je ¢asto zminovan v souvis-
losti s moZnosti urychleni porodu za cenu vét-
$iho poranéni, cozZ je presny opak toho, jak byl
plivodné von Ritgenem popsan [7, 8, 17, 23, 24].
Ve skandinavskych ucebnicich a publikacich je
popisovan podobny manévr provadény pokrce-
nym prostfednikem soucasné pri chranéni hraze
ukazovakem a palcem [15, 20]. Zavedeni tohoto
manévru v Norsku vedlo ke sniZzeni incidence
ruptury analniho svérace z 4,03 % v roce 2002 na
1,17 % v roce 2007 [12]. Zajimava je nabizena moz-
nost dokonceni klestového porodu Ritgenovym
manévrem po sejmuti klesti pfed profezanim
hlavi¢ky za acelem snizeni traumatu hraze pii
porodu per forcipem [3, 4, 9].

Zajimavé je, Ze zatimco star$i ucebnice
Ritgentiv manévr doporucuji jako vykon vhodny
ke snizeni porodniho poranéni, moderni ucebnice
udavaji, ze narusuje mechanismus porodu, zvysu-
je porodni poranéni, a od jeho uzivani odrazuji.
Tento zasadni obrat ve vnimani této intervence
vychazi z nékolika recentnich studii. Jonsson a kol.
ve své randomizované multicentrické kontrolo-
vané studii na vice nez 1600 porodech prokazali,
Ze Ritgenv manévr provadény za kontrakce ne-
snizuje riziko poranéni analniho sfinkteru [10].
Autofi vsak spekuluji, Ze von Ritgen provadeél sviij
manévr mimo Kontrakci a k efektu pavodniho
manévru se nemohou vyjadrit. Pfesto tato prace
vyznamneé zmeénila nahled na tuto intervenci.
Nékteré ucebnice rovnéz citujiivahu, Ze Ritgentv
manévr zplisobi nepfirozenou nadmérnou deflexi
hlavicky a perinealnimi strukturami pak profezava
vétsi, okcipitofrontalni obvod, coZ zpisobuje vy-
raznéjsi poranéni [14]. Pivodni Ritgentiv manévr
ale popisuje praci levé ruky pii navadéni hlavicky
tak, aby prochazela nejmensim obvodem a kréek
plodu se optel o dolni okraj spony. Ostatni védecké
prace, které byly o Ritgenové manévru napsany, se
vyrazné lisi ve svych zadvérech o jeho prospésnosti.
To je zplisobeno zejména vyraznymi odliSnostmi
v metodice, zejména vyrazné nesourodém popisu
této intervence. V soucasné dobé je pripravovana
standardizace, popifipadé i klasifikace deflexnich
technik, kterd by méla umoznit zhodnoceni vzta-



hu mezi Ritgenovym manévrem, eventudlné jeho
konkrétni modifikaci a porodnim poranénim.

Od svého vzniku doznal Ritgenfiv manévr
mnoha modifikaci, které vyznamné zmeénily je-
ho efekt a nakonec i indikaci k jeho provedeni.
Vzhledem k tomu, Ze je tlak na zadni komisu-
ru mimo kontrakci rodickou vniman bolestive,
je v soucasnosti uzivan zejména modifikovany
Ritgentiv manévr, tedy za kontrakce. Posledni
prace ukazuji, Ze je-li proveden pouze v tomto
provedeni, nesnizZuje riziko poranéni analniho
svérace, nicméneé urychluje finalni fazi druhé doby
porodni. Kvalitni prace, které by hodnotily vztah
origindlniho Ritgenova manévru a porodniho po-
ranéni neexistuji. Vzhledem k tomu, Ze za pojmem
Ritgentiv manévr se skryva mnoho ¢asto odlisnych
intervenci, je v soucasné dobé snaha o uptesnéni
terminologie, tedy definovani a klasifikaci rtiz-
nych deflexnich technik.

Tento projekt byl podpofFen Programem rozvoje
védnich obori Karlovy Univerzity (projekt P36).
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Abstract

Episiotomy is a surgical incision to the perineum made during the last part of
labour to facilitate delivery. It should always be defined by the location of the
beginning, direction, length, and timing. Seven episiotomy types have been
identified. However, only three (midline, mediolateral, and lateral) are routinely
used. Exact placement of episiotomy incision is significant regarding perineal
trauma. Lateralisation of episiotomies significantly decreased OASIS incidence.
While midline episiotomy increases the risk of OASIS, the protective role of
mediolateral episiotomy depends on the correct identification of the risk group
and correct incision. A protective effect of lateral episiotomy on primiparous
women has been consistently demonstrated. Mediolateral episiotomy at an
angle of at least 60° from the midline or lateral episiotomy are recommended. A
restrictive policy regarding episiotomy is recommended: <30 % in total, <50 %
for primiparas, <10 % in multiparas. Episiotomy is clearly indicated for fetal
compromise, and, consensually, instrumental deliveries. Perineal mapping is
helpful in deciding whether episiotomy might be useful. A qualified approach to
the protection of the perineum should be applied to all deliveries including
those with episiotomy. A continuous non-locking suturing technique for all lay-
ers using fast-absorbing synthetic material is currently the recommended stan-
dard for episiotomy repair.
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Historical Landmarks

Episiotomy is globally the second most common surgical procedure after umbili-
cal cord ligation (also obstetrical) [1]. It was first described more than 270 years
ago [2]. During the eighteenth and nineteenth centuries this procedure was rarely
applied [3] until 1921 when De Lee advised using mediolateral episiotomy dur-
ing forceps deliveries [4]. The labour was seen to be a disease producing, and
therefore, “decidedly pathologic process.” Historically, physicians were trained
to intervene in to a disease process, including protecting the mother from the
morbidity of childbirth [5]. Coincidently, at that time, a movement from home to
hospital delivery was taking place, with a significant increase in all obstetrical
operations. As a result of these factors, an increase in the use of episiotomy was
registered over the following years. Another turning point occurred in 1982 when
Banta and Thacker contested the well-established opinion that routinely per-
formed episiotomy reduces maternal and neonatal morbidity [6, 7]. Their find-
ings had a great impact on the global scientific community. This can clearly be
seen in the continuous growth in the number of articles published annually from
1983 until the present day, by searching for the key word “episiotomy” in the
PubMed database [8] (Fig. 6.1). The result was the overthrow of routine episi-
otomy and the introduction of a more restrictive use of episiotomy in everyday
obstetric practice.
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Fig. 6.1 Number of published articles per year (1921-2013) searching for the keyword episiot-
omy in the PubMed database [7]
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6 Episiotomy

Definition, Classification, Types of Episiotomy

Episiotomy is a surgical enlargement of the vaginal orifice by an incision to the
perineum during the last part of the second stage of labor or delivery [7, 9]. It should
always be defined by the following combination of parameters; the location of the
beginning of the incision, the direction, the length, and the exact timing of the pro-
cedure. A recent analysis [10] revealed that the standard research texts usually
describe only two main types of episiotomy (midline and mediolateral) [9, 11-13].
The term lateral episiotomy has only lately started to be re-used [14—19]. Therefore,
a classification system of episiotomies [10] is important in order to improve the
quality of methodology in future research and to facilitate the comparison of differ-
ent studies.

A thorough analysis of the literature [10] revealed seven main types of episiot-
omy: midline, modified median, J-shaped, mediolateral, lateral, radical lateral, and
anterior (Fig. 6.2).

Midline (median, medial) episiotomy begins at the fourchette and extends to a
half of the length of the perineal body [10, 11, 20].

Modified median episiotomy differs from the previous type by two transverse
cuts in opposite directions slightly anteriorly of the expected margins of the external
anal sphincter (EAS) [21]. Transversely, only subcutaneous tissues, not the skin,
may be incised.

Fig. 6.2 Types of
episiotomy. Key: @ midline
episiotomy; b modified
median episiotomy; ¢
J-shaped episiotomy; d
mediolateral episiotomy; e
lateral episiotomy; f radical
lateral (Schuchardt
incision) (Illustration
adapted from Hakan
Soken, MD, Eskisehir
Military Hospital, Turkey,
hsoken @hotmail.com)
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“J-shaped” episiotomy runs initially as a midline incision and then at approxi-
mately 2.5 cm from the anus is curved to avoid the anal sphincter [10, 22, 23]. The
latter part of episiotomy is directed towards the ischial tuberosity [24].

Mediolateral episiotomy is a compromise between midline and lateral episi-
otomy. The results of recent research clearly demonstrate that the definition of
mediolateral episiotomy has thus far been unsatisfactory [27-30]. A wide variety in
the clinical performance of mediolateral episiotomy has been observed between
countries and institutions [29] as well as between individual doctors and midwives
[27, 28]. Based on studies by Tincello et al. [27], Eogan et al. [32], and Kalis et al.
[30, 33] evaluating the placement of episiotomy, an angle of episiotomy of 60° has
been proposed as part of the definition [10]. Therefore, mediolateral episiotomy is
defined as an incision starting at the posterior fourchette in the midline and directed
at an angle of at least 60° towards the ischial tuberosity [10, 33].

Lateral episiotomy begins in the vaginal introitus 1-2 cm laterally from the
midline and is directed towards the ischial tuberosity [24, 34—37]. This type has
been reported in only one RCT [19]. The Cochrane review [9] suggests that: “There
is a pressing need to evaluate which episiotomy technique (mediolateral or midline)
provides the best outcome’ thus not taking lateral episiotomy into account [9]. Also,
a review analyzing seven commonly sold general textbooks [39] evaluates whether
“both methods of performing episiotomy (median/mediolateral)” are discussed in
the texts, so again no other type of episiotomy is mentioned. However, it has been
found that lateral episiotomy has in fact been used, albeit unintentionally by wider
medical community, in Europe [28, 29]. In both Finland and Greece this type of
episiotomy is used routinely [14, 40, 41].

Radical lateral (Schuchardt incision) is an original non-obstetrical episiot-
omy performed at the beginning of radical vaginal hysterectomy or trachelectomy
[42-44], starting as lateral episiotomy but passing around the rectum in a down-
ward, lateral curve [45]. Only rarely it is recommended as an aid to childbirth dur-
ing complicated deliveries [35, 37, 45].

Anterior episiotomy (deinfibulation — opening the scar associated with female
genital mutilation). A potential choice for labour and also antenatally [20, 46], the
anterior scar tissue is incised in the midline up to the urethra [47]. Due to the pos-
sibility of tissue stretching at the end of delivery, it may be deemed necessary to
employ an alternative type of episiotomy.

To improve the methodological quality of studies evaluating episiotomy, the
authors present the following proposal for a detailed classification of episiotomies,
Table 6.1.

Significance of the Placement of Episiotomy

An evaluation of studies and reviews, where the majority focussed on mediolateral
episiotomy, has found that the methodology is very often poorly organised [57].
Four main problems were defined: diagnostics and classification of the perineal
trauma, and the definition and practical implementation of mediolateral or lateral
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Table 6.1 Types and characteristics of episiotomies [10]

Type of episiotomy | Location of the initial incision | Direction of the cut

Midline within 3 mm of the posterior | between 0 and 25° of the midline
fourchette (midline)

Modified median within 3 mm of the posterior | between 0 and 25° of the midline
fourchette (midline)

“J shaped” within 3 mm of the posterior | At first midline, then “J” is directed
fourchette (midline) towards the ischial tuberosity

Mediolateral within 3 mm of the posterior | Directed laterally at an angle of at least
fourchette (midline) 60° towards the ischial tuberosity

Lateral 1-2 cm from the midline Towards the ischial tuberosity

Radical lateral 1-2 cm from the midline Towards the ischial tuberosity and

(Schuchardt around the rectum

incision)

Anterior Midline Midline, directed towards the pubis

Reprinted with permission from Kalis et al. [10]. © 2012 The Authors BJOG An International
Journal of Obstetrics and Gynaecology © 2012 RCOG

episiotomy [57]. Evaluating the methodology of studies included in the Cochrane
review [9], only two studies looked at median episiotomy [58, 59], and none of the
others described the positioning of mediolateral episiotomy sufficiently [25, 60—64],
suggesting that the methodology did not fulfill current requirements and no clear
conclusions may be drawn, especially with regards to severe perineal trauma.
There is growing evidence that the exact placement of episiotomy plays an
important role in the degree of perineal trauma [14, 15, 32, 65-67]. At crowning, the
perineal body is particularly exposed to a high degree of deformation. After deliv-
ery, the strain on the perineal tissues and edema recedes, and subsequently the
deformation disappears. The significant alterations in the geometry of the perineal
region result in a difference between the observed episiotomy locations: at the time
of incision, after repair, and later postpartum [68]. Based on perineo-anthropometric
studies [30, 32, 33] three new terms have been introduced: incision angle, suture
angle and scar angle of episiotomy [33]. It has been shown that a mean incision
angle of 40° falls to 20° after suture [30] while that of 60° falls to 45° [33]. Analysis
showed a 50 % relative reduction in the risk of obstetric anal sphincter injuries
(OASIS) for every 6.3° that the episiotomy scar lies away from the perineal midline
[32]. This finding was later supported by Stedenfeldt who also found that episiot-
omy cut too short and at too wide an angle also carried a higher risk of OASIS [65].
In many retrospective studies [69-72] as well as in a recent RCT [59] midline
episiotomy was associated with an increased risk of OASIS and consequent func-
tional damage. A significantly higher incidence of OASIS was also found for mid-
line episiotomy in comparison to the mediolateral type [26, 73—76]. Mediolateral
episiotomy has consistently been found to be protective in instrumental vaginal
deliveries [77-79] whereas midline episiotomy has been associated with a signifi-
cant increase in OASIS [80]. Lateralisation of episiotomies as a part of a set of
obstetric interventions contributed to an immediate significant decrease in OASIS
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in Norway [66, 67, 81]. Lateral episiotomies have consistently been found to be
protective in primiparous women [16, 17], the effect of mediolateral episiotomies
has differed between studies [82-86], and midline episiotomy has never been
found protective [7, 9, 87, 88]. A recent RCT evaluating properly performed
mediolateral and lateral episiotomies has shown a low incidence of OASIS amongst
primiparous women [89]. Two procedures that appear to be among those that best
divert principal perineal tissue strain away from the midline appear to be appropri-
ately executed mediolateral episiotomy as well as properly performed executed
lateral episiotomy [89].

Conclusion

The exact placement of incision of episiotomy has a significant role in the subsequent
severity of perineal trauma. Lateralisation of episiotomies has significantly decreased
the incidence of OASIS. Either mediolateral episiotomy at an angle of at least 60°
from the midline or lateral episiotomy are recommended if indicated. If in a study
design the type of episiotomy differs from internationally recognized mediolateral or
lateral episiotomy, then specific details of the episiotomy characteristics are required.

Episiotomy Goals and Indications

The performance of episiotomy to expedite delivery in cases of non-reassuring fetal
status by shortening the second stage of labour is currently a generally accepted
approach. There does however remain a lack of professional consensus regarding other
specific episiotomy indications. The commonly argued goals and indications include:

1. Prevention of OASIS and of pelvic floor dysfunction either in general, or in the
following cases: short perineum, instrumental delivery (see the section
“Episiotomy and instrumental deliveries”), fetal macrosomia, prolonged second
stage of labor, imminent perineal tear, history of episiotomy or OASIS in previ-
ous delivery.

2. Providing space for the facilitation of difficult deliveries (i.e., shoulder dystocia,
persistent occiput posterior presentation, breech delivery),

3. Lack of self-control or cooperation of the mother.

The Role of Episiotomy in Prevention of OASIS

The protective effect of episiotomy against OASIS is a matter of controversy and
largely depends on the type of episiotomy. The estimated risk of OASIS in women
undergoing midline episiotomy is six times higher than in the case of mediolateral
episiotomy [64], while women giving birth without a mediolateral episiotomy were
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1.4 times more likely to experience OASIS [75]. In spite of the fact that mediolat-
eral episiotomy was occasionally identified as an independent risk factor for OASIS
[76], a large Dutch retrospective study demonstrated its protective effect [73].
Interestingly, no difference was observed in the prevalence of OASIS when compar-
ing maternity units with either a restrictive or routine approach to episiotomy [73].
While midline episiotomy increases the risk of OASIS, the role of mediolateral
episiotomy in OASIS prevention depends upon the correct identification of the risk
group of patients and upon its correct execution. A protective effect of lateral episi-
otomy was consistently demonstrated [81].

The Role of Episiotomy in Prevention of Pelvic Floor Dysfunction

Episiotomy has not been found to confer benefits with respect to preserving conti-
nence or pelvic floor muscle function within a period of months or years after birth
[82]. Mediolateral episiotomy was, in some studies, associated with a lowered strength
of the pelvic floor muscles in comparison with spontaneous perineal lacerations [83].
On the other hand, a recent prospective cohort study suggested that while women with
perineal lacerations in two or more deliveries were at a significantly higher risk of
prolapse 5—10 years after the first delivery, women with a history of even multiple
episiotomies showed no increase in the risk of suffering a prolapse [84]. Nevertheless,
although well established in clinical practice, the prevention of pelvic floor dysfunc-
tion alone, as an indication for episiotomy, is hardly justifiable at present.

Short Perineum

The association between short perineal body length and the risk of OASIS is contro-
versial. A perineum shorter than 4 cm in the first stage of labor was associated with
traumatic vaginal delivery [85]. However, the mean perineal length ranges from 3.6
to 4 cm [86]. The phenomenon of perineal second-stage stretching is to be consid-
ered. Second-stage perineal stretching >150 % was found to be predictive of peri-
neal damage and assessment of perineal stretching was suggested to avoid
unnecessary episiotomies [87]. However, the stretching did not correlate with the
degree of trauma among multiparous women [86]. No data exist suggesting any
benefit of performing episiotomy in cases of a short perineum or low perineal
stretching. Apart from a short perineum, the range of anal dilation in the final phase
of labour may contribute to the degree of perineal trauma [88].

Fetal Macrosomia
It is generally acknowledged that fetal macrosomia is an important risk factor of

OASIS. Prevalence estimates of OASIS based on published odds ratios have dem-
onstrated no preventive effect of episiotomy in the delivery of a macrosomic fetus.
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However, the type of episiotomy used was not provided in these studies and could
possibly have been midline [89-91]. The type of episiotomy certainly plays an
important role; however, there is no data evaluating the benefits of different types of
episiotomy in deliveries of macrosomic infants.

Imminent Perineal Tear

A German RCT demonstrated benefit of avoiding episiotomy in cases of impending
perineal tear. This practice was associated with an increased frequency of intact
perineum or minor trauma, reduction of postpartum perineal pain, and with no
increase in maternal or neonatal morbidity [51]. A follow-up of this study proved
that episiotomy at the time of impending perineal tear is not beneficial for the pres-
ervation of pelvic floor function [92].

History of Episiotomy or Severe Perineal Trauma in a Previous
Delivery

Episiotomy performed at a first vaginal delivery 1s a significant independent risk
factor of repeated episiotomy and spontaneous perineal tears in a subsequent deliv-
ery [93]. Episiotomy at first delivery was associated with more than a four-fold risk
of perineal laceration in subsequent childbirth [94]. The data encouraged further
restrictions in episiotomy use. There are no data supporting routine episiotomy in a
childbirth with previous OASIS.

Space for Necessary Interventions or Maneuvers in Difficult
Deliveries

Preventive episiotomy is commonly performed to facilitate maneuvers in difficult
deliveries such as malpresentations or anticipated shoulder dystocia. In spite of his-
torical recommendations that episiotomy should be performed for brachial plexus
injury prevention when shoulder dystocia is encountered, recent evidence has dem-
onstrated no neonatal benefit of this practice [95]. Performing fetal manipulations
without midline episiotomy in severe shoulder dystocia leads to a reduction in the
risk of OASIS without incurring a greater risk of brachial plexus injury [96].
Moreover, use of mediolateral episiotomy in instrumental delivery did not reduce
the risk of shoulder dystocia [97]. Therefore, episiotomy in cases of shoulder dysto-
cia should be reserved for cases where maneuvers to effect delivery cannot be rea-
sonably achieved without episiotomy [95].

There is not enough evidence regarding the relationship between persistent
occiput posterior position, episiotomy and perineal trauma. A French cohort retro-
spective study found that mediolateral episiotomy is not protective against OASIS
in cases of persistent occiput posterior positions [98].
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Likewise, there is not enough data regarding the relationship between episiot-
omy and breech delivery. Although episiotomy is quite common for breech delivery
in clinical practice, a restrictive approach can also be employed. Based on a Dutch
perinatal register, mean episiotomy rate in term breech delivery was 72 % in 1990,
with a wide variation among hospitals (19-100 %) [99].

Self-Control of the Woman

The risk of laceration is increased in a patient, who is not capable of good self-
control (i.e. unable to respond to directions) and some accoucheurs prefer to cut an
episiotomy. Nevertheless, no data exist regarding the benefits of this practice.

Conclusion

Analysis of episiotomy indications is an important step in the identification of
patients, who could really benefit from this obstetric intervention. This approach
leads to a reduction in the frequency of episiotomy while preserving, or even
improving the standard of care. Apart from a clear indication for episiotomy, i.e.,
shortening of the second stage of labour in case of suspected fetal compromise,
there are many other indications of episiotomy. While the existing evidence sug-
gests that most of these indications are not justified per se, there are circumstances
in which a prudent clinical judgment necessitates an episiotomy. In these cases,
mediolateral or lateral episiotomy should be preferred.

Episiotomy and Instrumental Deliveries

Traditionally, episiotomy has been a routine component of instrumental delivery,
the primary aim being to avoid OASIS. However, the use of instrumental delivery in
combination with midline episiotomy was associated with a significant increase in
the risk of OASIS in both primiparous and multiparous women [71]. Time trends
support a reduction in OASIS by restricting the liberal use of the two modifiable
variables: midline episiotomy and forceps delivery [100].

Routine use of mediolateral episiotomy in instrumental delivery is recommended
by the National Institute for Health and Care Excellence (NICE) [101]. National
surveys in the UK and Ireland revealed that two-thirds of obstetricians held the view
that routine use of episiotomy decreases the likelihood of OASIS for a forceps
delivery while having a divided view as to vacuum extraction [102]. In the only
RCT comparing routine versus restrictive use of episiotomy for instrumental deliv-
ery, routine use of episiotomy was not associated with a statistically significant
difference in the incidence of OASIS (8.1 % vs. 10.9 %) [103]. However, subse-
quently and with regards to the same population, Macleod et al. [104] found that
restrictive use of episiotomy for instrumental delivery may increase immediate

242
243
244
245
246

247

248
249
250

251

252
253
254
255
256
257
258
259
260

261

262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277



Author's Proof

278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294

295

296
297
298
299

300

301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317

V. Kalis et al.

postpartum morbidity, in particular the incidence of perineal pain and stress urinary
incontinence. The type of episiotomy or its precise placement were not recorded
and neither were the complete spectrum of other obstetric interventions [103, 104].

Two large retrospective population-based register studies from the Netherlands
suggested that mediolateral episiotomy reduces the risk of OASIS in instrumental
delivery [68, 69]. De Leeuw et al. demonstrated that mediolateral episiotomy signifi-
cantly protected against OASIS in both vacuum extraction and forceps [68]. Twelve
mediolateral episiotomies were needed to prevent one case of OASIS concerning
vacuum extraction, whereas five mediolateral episiotomies could prevent one case of
OASIS with regards to forceps. Another Dutch group found a sixfold decrease in the
risk of OASIS when mediolateral episiotomy was performed in women undergoing
instrumental deliveries [69]. According to this study, the known adverse effects of
mediolateral episiotomy (e.g., short-term perineal pain, dyspareunia) cause less mor-
bidity compared with the known adverse effects of OASIS (e.g., fecal incontinence).

In a similar Finnish study evaluating vacuum extraction, lateral episiotomy
decreased the incidence of OASIS by 46 % in primiparous but not in multiparous
women [17].

Conclusion

The significant risk-reducing effect of mediolateral or lateral episiotomy warrants
their use in all instrumental deliveries at least with regards to primiparous women,
as opposed to the use of midline episiotomy which carries a considerable risk of the
occurrence of OASIS in instrumental deliveries.

Episiotomy Rate

Although there is a growing general consensus about restricting the use of episiot-
omy, no such agreement has emerged as to what constitutes an appropriate episiot-
omy rate [105]. Carroli and Belizdn have established that a restrictive episiotomy
rate above 30 % is not clinically justified [25]. Episiotomy rates around the world
range from as low as 9.7 % in Sweden to 100 % in Taiwan, while half of all coun-
tries exceeded the recommended rate of 30 % [40, 105, 106]. Moreover, episiotomy
rates vary with regards to parity. Results from large epidemiologic studies from
restrictive episiotomy settings where total episotomy rate remained under 30 %
showed an episiotomy rate of 55-65 % in primiparous women [107, 108].

When defining the lower limit for “safe” episiotomy rate, it is important to take
into account the type of episiotomy being used and the quality indicator for deter-
mining the success of the restrictive approach. The quality indicator commonly
used is the OASIS rate.

In the USA, a restrictive approach to midline episiotomy in spontaneous deliveries
resulted in a reduction in the OASIS rate from 5 to 3.5 % [109]. In Australia a signifi-
cant correlation was registered between increasing mediolateral episiotomy use, from
12.6 t0 20.1 %, and a reduction in the OASIS rate, from 4.4 to 2.1 % [110]. Both lateral
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(in Finland and Norway) and mediolateral episiotomy (in Sweden, Denmark and
Norway) are used in Nordic countries. Within the last 10 years a falling trend in the use
of episiotomy was registered in Denmark (10 % vs. 5 %) and Sweden (9 % vs. 6 %)
while the rate remained unchanged in Norway (20 % vs. 19 %) and stayed higher in
Finland (42 % vs. 24 %). However, OASIS incidence in Finland has been notably
lower (0.7-1 %) than in the other Nordic countries (2.3—4.2 %). A significant and
constant reduction in OASIS incidence has only been observed in Norway (from 4.1
t0 2.3 %, p<0.001) [111, 112]. This reduction occurred simultaneously with the intro-
duction of a national intervention program of improved delivery techniques aiming at
reducing the incidence of OASIS [57, 112].

Conclusion

Nowadays, taking into account different episiotomy types (midline, mediolateral,
lateral), it is necessary to find a balance between the lowest reported (total: 5 %,
primiparas: 10 %, multiparas: <5 %) and the optimal (total: <30 %, primiparas:
50 %, multiparas: <10 %) episiotomy rates for both spontaneous and instrumental
deliveries with regards to the OASIS rate of between 1 % and 5 % depending on the
strengths of the restrictive approach and the type of episiotomy applied.

Timing of Episiotomy

The optimal time for performing an episiotomy is unclear and depends largely on
the indication. In cases where prophylactic episiotomy is performed, i.e. to facilitate
a forceps delivery or to expedite delivery, it is recommended to perform episiotomy
when the head is visible during a contraction to a diameter of 3—4 cm [20]. However,
with restrictive approach to episiotomy, the indication often arises during the crown-
ing. It is important to bear in mind the significant difference in the change of the
angle of mediolateral episiotomy between time of cut and after repair depending on
the timing of the episiotomy [30]. Performing episiotomy early before crowning of
the fetal head is associated with increased blood loss [113]. Some authors have
argued that performing episiotomy too late compromises the protection of the
maternal perineum. According to their opinion, at the time of crowning, the fetal
head has already torn the perineal muscles and the damage of the supporting struc-
tures has already occurred [24, 114, 115]. However, no valid studies have been
performed to support this expert opinion.

Episiotomy Repair

Reduction of maternal discomfort during episiotomy repair and short- and long-
term maternal morbidity following this procedure can be achieved with the use of
an appropriate type of analgesia, the choice of quality suture materials and the
application of modern suturing techniques.
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The level of analgesia/anaesthesia should be adequate for the episiotomy repair.
If the patient received an adequate epidural anaesthesia during labour, it can be used
to provide analgesia for the repair. Pudendal nerve block or local field block is gen-
erally adequate if there is no pre-existing analgesia.

Several studies have shown the advantages of fast-absorbing polyglactin 910 for
episiotomy repair [116—119]. Meta-analysis revealed that, comparing standard syn-
thetic with fast-absorbing sutures for repair of episiotomy and second-degree tears,
short- and long-term pain scoring was similar [120]; in one trial fewer women with
fast-absorbing sutures reported using analgesics at 10 days (RR 0.57) [119]. More
women in the standard synthetic group required suture removal compared to those
in the fast-absorbing group (RR 0.24) [119, 120].

For more than 80 years, researchers have been suggesting that continuous non-
locking suture techniques for repair of the vagina, perineal muscles and skin are far
better than “traditional” interrupted methods in terms of reduced postpartum pain
[119, 121-123]. Recent meta-analysis showed that continuous suture technique,
when compared with interrupted sutures for episiotomy or second-degree tear repair
(in all layers or perineal skin only), are associated with less perineal pain for up to
10 days postpartum (RR 0.76) [124]. There was an overall reduction in analgesia use
associated with the continuous subcutaneous technique versus interrupted stitches
for repair of perineal skin (RR 0.70). There was also a reduction in suture removal in
the continuous suturing groups versus interrupted (RR 0.56), whereas no significant
differences were seen in the need for re-suturing of wounds or in long-term pain.

Several case studies and one small randomized trial have suggested that tissue
adhesives could be used instead of stitches for episiotomy repair [125-128].
However, these agents are expensive and not all are widely available so further
research is needed to determine the safety and efficacy of this approach.

Conclusion

Continuous non-locking suturing technique for all layers using fast-absorbing syn-
thetic material is currently the recommended standard for the episiotomy repair. See
Fig. 6.3a—d.

Episiotomy and Healing Complications. Resuturing
of Episiotomy

Complications can occur in any healing process. In episiotomy and/or any degree of
perineal trauma, the following variables are usually evaluated: episiotomy dehis-
cence and need for surgical re-intervention, infection of episiotomy and need for
antibiotic treatment, haematoma in episiotomy, and the need for removal of suture
material [9]. These variables have not been evaluated in any significant detail and
extensive data are not available due to the relatively low prevalence of these compli-
cations which vary between 0.1 and 2.1 % [129-132].

For an overall evaluation of healing complications in episiotomy suture, the
REEDA scale is generally used [133] in spite of some limitations to the
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a b

Fig. 6.3 Episiotomy repair using continuous non-locking suture (all layers). (a) Episiotomy
repair, suturing of vaginal wall. After perineal infiltration with local anaesthetic, carefully insert
first stitch to the vagina above the apex of episiotomy cut and tie a knot there. (b) Episiotomy
repair, suturing of perineal muscles. Bring together vaginal edges with continuous non-locking
stitches placed roughly 1 cm apart. Appose divided perineal muscles and deep subcutaneous tissue.
Approximate skin edges as much as possible. (¢) Episiotomy repair, approximation of the skin
edges. Starting from the bottom edge of the episiotomy cut, close perineal skin in the opposite
direction towards the vaginal orifice using subcuticular continuous suture. (d) Episiotomy repair,
knotting of the stitch. Place the subcuticular stitch in the vagina just above the remnants of the
hymen and tie a knot there (Illustrations adapted from Hakan Soken, MD, Eskisehir Military
Hospital, Turkey, hsoken @hotmail.com)

interrater reliability evaluation [ 134]. This scoring system contains five domains: 396
redness, edema, ecchymosis, discharge and approximation of the edges of the 397
suture [133]. 398

Dehiscence 399
In a recent study, dehiscence of episiotomy suture requiring further treatment was 400

found in 1 % [129]. The technique of episiotomy repair, choice of material, instru- 401
mental delivery, OASIS, perineal body length and neonatal weight along with a 402
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surgeon‘s inexperience were all found to be contributing factors for dehiscence of
episiotomy suture [130, 135-143].

There is no current consensus on the definition of episiotomy dehiscence.
Dehiscence may vary in severity from a mild superficial detachment of the skin to
extensive separations involving a complex of anal sphincters and rectal mucosa
[135]. If amore specific clinical definition is provided, a wound gaping of more than
0.5 cm [144] or complete separation of mucosa of at least 50 % of the episiotomy
length [135] were used.

Infection

Infection is defined clinically by the presence of sero-purulent or purulent discharge
or fever [129]. Infection is a major cause of episiotomy dehiscence occurring in 0.05—
0.5 % [145, 146]. In a study by Uygur et al. [129] 67 % of dehiscences were infected.
Microbiological or imaging examinations are not required to confirm the diagnosis
except in severe cases requiring re-hospitalization [143]. Poor postpartum perineal
hygiene or hematoma in episiotomy suture might be contributing factors [135].

Prevention of Dehiscence and/or Infection in Episiotomy

Prevention involves reducing exposure to the risk factors (see above) combined with
adequate postpartum care. A satisfactory standard of episiotomy repair technique
minimizes the risk of haematoma, tissue ischaemia, and inadequate approximation.
Postpartum daily routine inspections of the perineal area are essential [147, 148].

Resuturing of Episiotomy

There is a paucity of evidence on the management of episiotomy dehiscence. A
recent Cochrane review [149] includes only two small studies [145, 150] with a
total of 52 participants. Conservative therapy consists of the cleaning of the dehis-
cence with local antiseptics and local or systematic application of antibiotics. The
process of granulation results in spontaneous healing [129, 150].

Nowadays, some guidelines [38] and the majority of studies suggest good results
with active local therapy including irrigation, devitalized tissue debridement and a
sitz bath several times a day with an eventual systematic application of antibiotics
followed by early resuturing, usually within 4—-10 days [129, 150-152]. An earlier
resumption of sexual intercourse has been observed after resuturing compared to
conservative management [150]. Resuturing should be performed after careful
debridement when the surface of the dehiscence is clean and its margins covered by
pink granulation tissue [151]. During surgery, debridement of this granulation tissue
is also performed [151]. It is not important whether a continuous running suture or
interrupted sutures are used. However, mid-term absorbable suturing material is
recommended [129, 135]. After resuturing, sitz baths should be continued.
Administration of antibiotics is considered on an individual basis.
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Conclusion

The recommended technique of episiotomy repair, adequate hygiene and regular
postpartum inspection of the perineum reduce complications of the healing
process.

Episiotomy and Perineal Pain

Episiotomy is a common cause of postpartum perineal pain [9, 26, 55, 153, 154].
The presence and intensity of the pain is associated with the degree of perineal
injury [153, 155—-157], instrumental delivery, parity, duration of delivery [154, 158],
type of suturing material [116-118, 120] repair technique [119, 124] or analgesia
used [159-166]. Currently, the most commonly used scoring systems are two com-
ponents of SF-MPQ [167]: The Visual Analogue Scale (VAS) and Present Pain
Intensity (PPI), and the four-point Verbal Rating Score (VRS) [168].

Post-episiotomy pain affects up to 97 % of women on the first day [26, 154] and
up to 71 % of women 7—10 days postpartum [154]. Comparing routine and restrictive
approaches, the current version of the Cochrane review [9] has found a higher inci-
dence of pain in the routine approach at discharge [25] but no difference at 3 and 10
days and 3 months postpartum [54, 55]. Women with undergoing a routine approach
to episiotomy registered more maximum intense pain within the first 5 days postpar-
tum [51]. However, in the long term, there was no difference observed in the preva-
lence of perineal pain between routine and restrictive approaches [169, 170].

There are very few studies comparing different types of episiotomy and peri-
neal pain. In a quasi-randomized trial comparing midline and mediolateral episi-
otomies no difference in pain was observed 3 months after delivery [26]. The only
study, with a retrospective design, evaluating perineal pain after mediolateral and
lateral episiotomies and only one day postpartum found no difference in percep-
tion of pain [18].

When deliveries with episiotomy were compared to deliveries without episiotomy,
the incidence of short-term episiotomy pain was similar on the 1st, 7th or 10th post-
partum day regarding spontaneous first- and second-degree perineal tears, but higher
than figures for an intact perineum and lower than those for OASIS [153, 154]. No
difference was observed at 6 weeks [154]. At 3 months the incidence of post-episiot-
omy perineal pain was similar compared to spontaneous first- and second-degree
tears but the frequency and intensity were higher in the episiotomy group [153].

Prevention

Antenatal perineal massage [171, 172], application of warm perineal packs/com-
presses during the second stage [173, 174] and manual perineal protection (MPP)
[175] may decrease the rate of postpartum perineal pain. If episiotomy is indicated,
midline episiotomy should not be selected. Midline episiotomy significantly
increases the risk of OASIS, the main cause of intense and long-term perineal pain.
Another type of episiotomy should be used.
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Current standards of episiotomy repair reduce post-episiotomy pain [119]. An
epidural provided during labor can be used to relieve any immediate pain. If an
epidural has not been provided, immediate pharmacological analgesia (rectal, oral,
occasionally subcutaneous or intramuscular) can lower the maximum intensity of
postpartum pain usually occurring during the first 24 h [157, 159-166]. Application
of local cooling tools can reduce the subsequent development of oedema and hae-
matoma, which contribute to perineal pain [166, 176, 177].

Treatment

Post-episiotomy pain can be significantly reduced using analgesics. There are a
number of products available and several methods of administration (oral, local,
rectal, etc.) can be used. A combination can enhance the effect.

A variety of oral analgesics can be used. The effects of non-steroidal anti-
inflammatory drugs (NSAID): acetaminophen, celecoxib, diclofenac, indometha-
cin, ketoprofen or paracetamol alone or in combination were reported [157, 159,
161-163]. Diclofenac administered either orally or rectally has been found to be
more effective or faster acting than others [159, 161, 162]. However, oral celecoxib
has shown a larger reduction of pain score on VAS compared to oral diclofenac
[163]. Rectal suppositories showed the best effect compared to oral analgesics or ice
packs [157]. No trials included in the Cochrane review showed any difference in
pain relief when a local anaesthetic was compared with placebo [165]. Several non-
pharmacological methods have also been tested. Application of ice packs and cold
gel decreased the pain in comparison with cases when no treatment was applied
while gel pads were preferred over ice packs or no treatment [157, 166].

Conclusion

Current data suggest that there is no difference in perception, frequency and inten-
sity of pain between different types of episiotomy. However, there is a paucity of
literature addressing this problem. Post-episiotomy pain seems to be slightly (not
significantly) increased compared to spontaneous first- and second-degree tears in
the short to mid-term. However, the short-term pain is reducible with the use of
analgesic agents.

Episiotomy and Sexual Function

Any childbirth, and particularly vaginal delivery, may change the qualitative level of
sexual function. There are many sexual function related outcome measures to be fol-
lowed. The main sexual components — desire, arousal, lubrication, orgasm, satisfac-
tion and pain — are included in the most common tool used to evaluate postpartum
sexuality, the Female Sexual Function Index (FSFI) [178]. Another scoring system
frequently used is the McCoy Female Sexuality Questionnaire [179].
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Apart from episiotomy and perineal trauma, sexual function after delivery can be
subject to other variables: maternal age [180—182], partnership status [182, 183],
breastfeeding [153, 181, 183—188], overall health and mental [183, 189] and physi-
cal status (including the partner's) [182], pre-pregnancy dyspareunia [184, 185,
190], instrumental delivery [191, 192] or parity [153, 183, 193, 194].

Resumption of Sexual Intercourse

After vaginal delivery with episiotomy, one-third of women has resumed vaginal
sex by 6 weeks, two-thirds by 3 months and 90 % by 6 months [181-184, 186, 195].
At 12 months 95-100 % of women in all groups have resumed vaginal sexual inter-
course [182, 183].

Primiparous women with episiotomy re-initiated their vaginal sexual intercourse
later than those after vaginal delivery with an intact or unsutured perineum [182].
Comparisons with women after caesarean section have been conflicting [182, 191,
195-201], a large RCT reported no effect on resumption of sexual activity or sexual
dysfunction [201]. There has been no significant difference found when episiotomy
was compared to spontaneous sutured tears [182, 195]. However, women with first-
and second-degree tears had less pain at first postpartum sexual intercourse than
women with episiotomy [153].

Sexual Function in the Short Term

In comparing restrictive and routine approaches [9] the Cochrane review has
included the data of only one trial [169] evaluating a resumption of intercourse and
dyspareunia at only 3 months after the index delivery. No significant difference was
noted in either of these [9, 169]. In other Cochrane reviews short-term absorbable
synthetic sutures when compared to catgut [120], and continuous technique of
repair for all layers when compared to interrupted stitches [124] resulted in signifi-
cantly lower rate of dyspareunia at 3 months.

The rates of dyspareunia after mediolateral or midline episiotomy vary between
8 and 73 % at 3 months [181, 184, 191] and 11 and 36 % at 6 months [33, 181, 184,
191]. In a study by Barrett et al. [184] the rate of dyspareunia after episiotomy com-
pared to that after spontaneous perineal tears was non-significant and was higher
than in women with an intact perineum at 6 months. Vaginal tearing has been found
to be a higher risk factor than episiotomy [183, 184]. There has not yet been any
data gathered on the consequences after lateral episiotomy.

Sexuality in the Long Term
In a study by Ejegard et al. and Biihling et al. [185, 191] there was no difference

in sexual satisfaction or sexual function between women with or without episi-
otomy at 12—18 months postpartum. However, dyspareunia [185, 191, 202] and
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vaginal dryness [185] were more frequent in women after episiotomy. Long-term
comparisons to second-degree tears are conflicting [185, 191]. Anyway, the most
significant risk factor for long-term postpartum dyspareunia was previous dyspa-
reunia [184, 185, 190]. Also, long-term postpartum dyspareunia seemed to be
related more closely to the mother's experience of delivery than to perineal
trauma [190].

Conclusion

Human sexuality is a complex interaction involving biological, sociocultural, and psy-
chological factors in which episiotomy plays a limited role. The current data regarding
postpartum sexual function are unclear because of the high variety of measured out-
comes [203]. Breastfeeding [153, 181, 183—188], previous dyspareunia [184, 185,
190], instrumental delivery [191, 192] and OASIS [153, 155, 181, 183, 195] are con-
sistent risk factors for postpartum dyspareunia or impairment of sexual activity.
Reducing perineal trauma (i.e., episiotomy or spontaneous tears) during delivery
to the greatest extent possible is important for the resumption of sexual intercourse
after childbirth [153, 181]. Episiotomy is occasionally considered to be more sig-
nificant for short-term postpartum dyspareunia compared to spontaneous tears with-
out OASIS. However, overall sexual satisfaction seems to be equal. Adequate
episiotomy repair significantly decreases the rate of postpartum dyspareunia.

Episiotomy and Incontinence
Urinary Incontinence

Urinary incontinence (UI), the involuntary loss of urine, is a frequent consequence of
pregnancy and childbirth. The cumulative incidence of de novo UI during pregnancy is
39 % [115]. Furthermore, 33 % of women reported symptoms of UI 3 months postpar-
tum [204] and 31 % of women 6 months after delivery [205]. No difference was
reported in the frequency of postpartum stress urinary incontinence (SUI) in patients
with and without episiotomy at 3 months postpartum (13 % vs. 12 % [83] and 29 % vs.
35 % [206]). Regarding urinary urgency incontinence (UUI), two North American
studies found episiotomy to be statistically significant in univariate, but not multivari-
ate analysis 4 and 7 months after delivery [207, 208]. In a retrospective Italian study,
women after laterally positioned episiotomies registered a non-significantly lower rate
of UUI and significantly lower King's Health Questionnaire (KHQ) scores compared
to a group with no episiotomy 12 months after delivery [209].

Anal Incontinence

Anal incontinence (Al), the involuntary loss of flatus, liquid or solid stool, is a serious
and distressing condition with a devastating effect on quality of life including
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occupational, social and sexual aspects. Fecal urgency (FU), the inability to suppress
the sensation of necessity to defecate for more than 15 min, was proven to be closely
associated with EAS dysfunction irrespective of rectal sensitivity and internal anal
sphincter dysfunction [210]. Many tools have been developed for scoring of anal
incontinence severity. The Wexner (Cleveland) score [211] is currently the most fre-
quently used scoring system globally. However, St. Mark’s score [212] or a more
complex scoring tool that takes FU into consideration, i.e., Fecal Incontinence Quality
of Life (Rockwood) score [213] were recommended for the follow-up of patients with
childbirth trauma [214] since FU is commonly associated with EAS injury [210].

The incidence of accidental bowel leakage was reported in 6.4 % of patients 6
weeks after delivery and 5.3 % of patients 1 year post partum [215]. A Spanish
study reported a 10.3 % cumulative incidence rate of de novo Al in nulliparous
women during pregnancy and after delivery [115]. A large retrospective cohort
study demonstrated that midline episiotomy is not effective in protecting the
perineum and sphincters during childbirth and may impair anal continence. Women
who had midline episiotomies had a significantly higher risk of fecal incontinence
at 3 and 6 months postpartum compared to women who delivered with an intact
perineum (OR 5.5 and 3.7, respectively). Even when compared with spontaneous
laceration, midline episiotomy tripled the risk of fecal incontinence and doubled the
risk of flatus incontinence at 3 and 6 months postpartum [60].

Contrary results were observed in cases of mediolateral episiotomy [216]. The
incidence of Al in nulliparous women 10 months after delivery was comparable
between those having mediolateral episiotomy, intact perineum and spontaneous
laceration. Amongst multiparas the risk was higher in the episiotomy group [217].
A Dutch retrospective cohort study demonstrated a lower risk of subsequent fecal
incontinence development (OR 0.17) in primiparas with OASIS after mediolateral
episiotomy compared to OASIS without episiotomy [218].

Conclusion

No significant effect of episiotomy on postpartum SUI and UUI was demonstrated.
No protective effect of mediolateral episiotomy on the development of Al in an
uncomplicated delivery was proven. However, a significant increase in the risk of
postpartum Al development in association with midline episiotomy was observed.
Mediolateral episiotomy was found to be protective of postpartum fecal inconti-
nence in cases where OASIS occurred.

Episiotomy as a Part of Complex Perineal Protection

Episiotomy is only one of many possible interventions that can be made during the
final stage of vaginal delivery. Many others have been suggested either to facilitate
or accelerate delivery of the fetus or to protect the perineum: obstetric gel [174,
219, 220], warm compresses [ 173, 174], second stage perineal massage [174, 220],
water birth [221], variety of maternal positions [222], forceps, vacuum-extraction
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[68, 69, 71], Thierry's spatula [223], fundal expression (Kristeller maneuver) [224,
225], slowing of the expulsion of the fetal head [40, 57, 111, 226], control of mater-
nal co-operation, and manual perineal protection (MPP) during the expulsion of the
fetal head [57, 111, 174, 226-228] or during the delivery of fetal shoulders.
Moreover, as these interventions are often interrelated it is clinically difficult to
analyze them separately. The complexity of the relationship between episiotomy
and all other interventions is outlined in a recent population-based study [81].
During the study period the protective effect of lateral episiotomy in primiparous
women has moved towards a positive association with OASIS only because of a
more restrictive approach to episiotomy, while the incidence of OASIS amongst
women without episiotomy has decreased [81]. The episiotomy rate in this study
has just served as a surrogate for other unmeasured confounding factors [81].

A modern clinical approach is to evaluate the whole set of clinical interventions
[40, 57, 58, 111, 226, 229] involving some steps of MPP, the slowing of the expul-
sion of the fetal head and episiotomy technique. In Norway, currently the only coun-
try with a reversed trend in the incidence of OASIS, a further lateralisation of
episiotomy has been recommended [40, 57, 58, 111, 226]. The style of execution of
episiotomies and MPP was derived from Finland [230] which traditionally has the
lowest incidence of OASIS from all Nordic countries [40].

Norwegian studies have shown that not only known and recognized risk factors
such as forceps, midline episiotomy, primiparity, fetal macrosomia or occiput pos-
terior presentation have an impact on OASIS [231]. Some preventive steps are also
possible. Lateralisation of episiotomies has not been the only one [10, 14, 15, 19,
32, 33, 40, 56-58, 66, 72, 111, 226]. At least some of the other implemented inter-
ventions — the slowing of the passage of the fetal head expulsion or a Finnish modi-
fication of MPP — have reduced the rate of OASIS [40, 57, 58, 72, 111, 226].
Recently, a potentially beneficial effect of MPP has been shown in a computerized
study based on biomechanical principles where a simulation of the Viennese modi-
fication of MPP significantly reduced the perineal tension, thus supporting the con-
cept of MPP [227]. A complex approach to protecting the perineum should be
applied to all deliveries including deliveries with episiotomy. Recent studies have
shown that there has been a similar reduction of OASIS amongst low- and high-risk
women [57, 58, 226], and the most recent study found the most significant decrease
of OASIS in deliveries of low-risk women [72].

The Role of Episiotomy in Modern Obstetrics

Throughout its history, episiotomy has been subject to various views from academic
circles, media and the general population. Sometimes praised for its effect, at other
times deemed too minor to be worthy of analysis, only to be condemned as useless,
painful and harmful. It depends on the philosophical approach as to what rates of
OASIS, pain, dyspareunia, Al and other perineal adverse outcomes are acceptable.
Four percent of OASIS in Norway has recently been found to be unacceptable and
led to a national audit and intervention. However, 4 % might be considered accept-
able elsewhere.
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Evidence suggests that correct execution of the episiotomy incision can have
significant implications for the degree of perineal trauma. If episiotomy is to be
performed, all its characteristics have to be clearly stated: the point of the beginning,
direction and length. Midline episiotomy carries an unacceptable risk of OASIS and
its consequences and should be avoided. Properly executed mediolateral or lateral
episiotomy should be undertaken when indicated.

Episiotomy facilitates the delivery of the neonate and should be performed in
cases of fetal compromise. It seems that properly performed mediolateral or lateral
episiotomy is also protective in instrumental deliveries. The role of episiotomy
either in protecting or in impending the anatomic and/or functional integrity of the
perineum in general has not yet been fully explained. There is a current international
consensus that a restrictive approach to episiotomy should be exercised. However,
if more than a hundred mediolateral or lateral episiotomies are reported to be neces-
sary to protect against one case of OASIS [14, 15, 232] in spontaneous deliveries,
the acceptable rate of episiotomies is still undecided for the restrictive approach.

Current data suggest that if a recommended type of episiotomy repair is per-
formed, there are no significant differences in perception, frequency and intensity of
pain, dyspareunia and overall sexual function between different types of episiot-
omy. No significant effect of episiotomy on postpartum SUI or UUI has been found.
A protective effect of mediolateral episiotomy on Al in deliveries without OASIS
has not been demonstrated.

Episiotomy is merely one of many obstetric interventions considered during the
second stage of labor. A complex approach to perineal protection in all vaginal
deliveries is essential in order to reduce the range of perineal trauma and, subse-
quently, the risk of adverse outcome.
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ABSTRACT

Aim: To analyze reasons for episiotomy use in vaginal delivery among obstetricians and midwives.
Consecutively, to indentify disputable indications for its use based on published research in order to
facilitate the decrease in frequency of this operation, while preserving high quality of obstetrical care.

Methods: Reasons for mediolateral episiotomy use were recorded by obstetricians and midwives after
each vaginal delivery with episiotomy at the Ob&Gyn Department of the Charles University Hospital in
Pilsen in the period of February 2006 — June 2007. The main reason and all reasons for episiotomy use

were evaluated separately.

Results: The reason for episiotomy use was recorded in 1069 cases (93%) out of a total of 1150 vaginal
deliveries, in which mediolateral episiotomy was performed (42% of all vaginal deliveries). The most
common group of main reasons for episiotomy use was a concern about postpartum pelvic floor
functional impairment (624, 58% of episiotomies), especially a rigid, non-elastic perineum (401, 37%).
Fetal distress (181, 17%) and abnormalities of the expulsive forces/uncooperative parturient (109, 10%)
followed. When evaluating all (including secondary) reasons, the most common groups of reasons for
episiotomy use were the effort of pelvic floor functionality preservation (871, 50 %), abnormalities of the
expulsive forces/uncooperative parturient (354, 20%) and fetal distress (253, 15%). When evaluating
episiotomies performed by obstetricians and midwives separately, the concern about postpartum pelvic
floor functionality prevailed in midwives (81% vs. 39% of episiotomies performed primarily for this
reason). Conversely, the obstetricians performed episiotomy more frequently for fetal distress (28% vs.

4 %).
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Conclusion: In view of the fact that midwives attend only physiological deliveries in our department, the
spectrum of reasons for episiotomy use among midwives is narrower and the concern about postpartum
pelvic floor functionality dominates. Currently, the concern about postpartum pelvic floor functionality
should not be considered a legitimate indication for episiotomy use. The fact that 624 (58 %) episiotomies
were performed for this reason represents a significant reserve for a decrease in the frequency of
episiotomy use. The reduction should be possible primarily among midwives (81% of all main reasons
for episiotomy use in the midwive group, i.e. 37% of all episiotomies performed). The analysis of reasons
for episiotomy use is an important step in reduction of episiotomy rates while preserving or improving
the standard of treatment provided.

Key words: mediolateral episiotomy, indications, pelvic floor.

SOUHRN

Cil: Analyzovat divody, které vedou porodniky a porodni asistentky k provedeni epiziotomie. Nasledné
identifikovat sporné indikace jejiho provedeni na zakladé vysledku vyzkumu pro sniZeni frekvence této
operace pii zachovani kvality porodnické péce.

Metodika: Byly zaznamenany davody provedeni epiziotomie u poroda vedenych porodniky a porodnimi
asistentkami na GPK FN Plzen v obdobi tinor 2006 aZ ¢erven 2007. Byl hodnocen hlavni diivod i vedlejsi
duvody provedeni epiziotomie.

Vysledky: Z celkového poc¢tu 2707 odvedenych vaginalnich poroda byla u 1150 (42 %) poroda provedena
mediolateralni epiziotomie a divod provedeni byl zaznamenan v 1069 pripadech (93 %). Pri hodnoceni
hlavniho divodu provedeni epiziotomie byla nejcastéji zastoupena obava o zachovani funkce panevniho
dna (624, 58 %), a to nejcastéji z divodu tuhé, neelastické hraze (401, 37 %). Dale znamky intrauterinni
tisné plodu (181, 17%) a poruchy vypuzovacich sil ¢i suboptimalni spoluprace s rodickou ve finalni fazi
porodu (109, 10 %). Pri hodnoceni vSech (vcetné vedlejsich) diivodii nejéastéjsim diivodem zustala obava
o zachovani funkce panevniho dna (871, 50 %). Porucha vypuzovacich sil ¢i obtizna spoluprace
s rodic¢kou (354, 20 %) prevysila znamky intrauterinni tisné plodu (253, 15 %). P¥i rozdéleni epiziotomii
podle osob, které epiziotomie provadéli (Iékarf/porodni asistentka) byla u porodnich asistentek vyrazné
vyznamnéji provedena epiziotomie primarné z obavy pired naslednou poruchou panevniho dna (81 % vs.
39 %). Znamky intrauterinni tisné plodu naopak patii vyrazné ¢astéji k hlavnim davodum provedeni
epiziotomie u 1ékaru (28 % vs. 4 %).

Zdvér: Vzhledem k tomu, Ze na nasem pracovisti vedou porodni asistentky pouze fyziologické porody, je
u nich spektrum duvodu provedeni epiziotomie uZzsi a dominuje obava o zachovani funkce panevniho
dna. V soucasnosti neni obava o zachovani funkce panevniho dna povaZovana za opravnénou indikaci
k provedeni epiziotomie. Fakt, Ze 624 (58 %) epiziotomii bylo provedeno primarné z divodu obavy
o zachovani funkce panevniho dna, predstavuje vyznamny prostor pro sniZeni poctu epiziotomii.
Redukce by méla byt mozna zejména ve skupiné porodnich asistentek (81 % vSech hlavnich divodu
provedeni epiziotomie ve skupiné porodnich asistentek, tj. 37 % vSech provedenych epiziotomii). Analyza
divodu epiziotomie je dualezitym krokem, ktery ma umozZnit snizeni frekvence této operace pri
soucasném zachovani, ¢i zvySeni standardu poskytované péce.

Kli¢ovd slova: mediolateralni epiziotomie, indikace, poranéni dna panevniho.

UvVOD

Epiziotomie, nastfih hraze v prabéhu vaginalniho
porodu je nejCastéji provadénd porodnickd operace
v celosvétovém méfitku, ac jeji indikace ani vyhody pro-
vedeni nebyly nikdy jasné stanoveny. Frekvence prove-
deni epiziotomie se vyrazné 1i§i mezi jednotlivymi zemé-
mi a institucemi [1] i v prabéhu historie [13, 37]. V 70.
letech minulého stoleti byla epiziotomie doporucovana
v Sirokém spektru indikaci téméf rutinné po celém svéte.
V posledni dobé bylo publikovano velké mnozstvi studii
a jejich metaanalyz zavrhujicich rutinni provadéni této
operace. Podle poslednich poznatkil by méla byt epizio-
tomie provadéna v méné nez 30 % pripadt [4, 16].
Recentni tchajwanské studie potvrzuje, Ze epiziotomie

zvySuje bolestivost 1, 3 a 6 tydnli po porodu a udajné
i incidenci mocové inkontinence 3 mésice po porodu
[25]. Obecné, pies nejednotnou metodiku, existuje celd
fada praci podporujicich restriktivni pfistup k provedeni
epiziotomie, avSak Zadnd, kterd by obhdjila jeji rutinni
provedeni. V soucasnosti panuje obecny konsensus, Ze je
tfeba celosvetove snizit frekvenci provadéni epiziotomie.
V popfedi vyzkumu je snaha definovat spravny zpusob,
jakym ma byt epiziotomie provedena a nalézt skupinu
rodicek, které mohou z provedeni epiziotomie skute¢né
profitovat.

Ceska republika se dosud fadila mezi zemé s ,,rutin-
nim pfistupem® k provadéni epiziotomie. Vzhledem
k mezindrodnim snahdam o redukci frekvence provadéni
této operace byla na naSem pracovisti provedena detailni
analyza indikaci a faktori, které ovliviiuji rozhodnuti
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lékartt a porodnich asistentek o provedeni epiziotomie.
Nasledné byly shrnuty dostupné poznatky svétovych stu-
dii k nalezeni opodstatnéni provedeni epiziotomie v jed-
notlivych indikacich.

CIL STUDIE

Cilem této studie bylo zjistit frekvenci provedeni epi-
ziotomie u vagindlnich porodid na naSem pracovisti
a analyzovat davody, které vedou porodniky a porodni
asistentky k provedeni mediolaterdlni epiziotomie. Dal-
§im cilem bylo identifikovat sporné indikace k provede-
ni epiziotomie na zdkladé vysledkd publikovanych studii
a nalézt tak prostor pro sniZeni frekvence této operace pii
zachovani kvality porodnické péce.

METODIKA

Do této prospektivni dotaznikové studie byly zahrnu-
ty vSechny porody odvedené na GPK FN Plzei, u nichz
byla provedena mediolaterdlni epiziotomie v obdobi
unor 2006 az ¢erven 2007. VSechny porody byly vede-
ny v litotomické poloze. Osoba provadéjici epiziotomii
po porodu zaznamenala jeden hlavni a pfipadné i ved-
lejsi divody provedeni epiziotomie z nabizenych divo-
da (tab. 1).

Hlavnim sledovanym parametrem byl divod provede-
ni epiziotomie. Dal§imi sledovanymi proménnymi byly:
osoba provadéjici epiziotomii (porodnik/porodni asi-
stentka), parita a frekvence provedeni epiziotomie
béhem sledovaného obdobi. Vysledky byly vyhodnoceny
zvlast pro hlavni ddvod a pro vSechny divody provedeni
epiziotomie a pro porody vedené porodnimi asistentkami
a lékari.

Tab. 1. Nabizené diivody provedeni epiziotomie

A Znamky tisné plodu

Al Alterace ozev plodu (decelerace)
A2 Bradykardie na konci porodu
A3 Zelena voda plodova

B Porodnické operace a nepravidelné polohy plodu

B1 Forceps

B2 Vakuumextrakce

B3 Poloha plodu koncem panevnim
B4 Dvojcetné téhotenstvi

BS Abnormadlni rotace, deflexni polohy
B6 Dystokie ramének

C Obava o zachovani funkce panevniho dna

Cl Kratka hraz
C2 Dlouhé hraz
C3 Rigidni neelastickd hraz
c4 Fibrozni jizva po predchozi epiziotomii
zhojena per secundam
Stav po resutufe epiziotomie
C5 v oy .
pfi pfedchozim porodu
C6 Hrozici ruptura perinea z jiného diavodu
C7 Ruptura III. a IV. stupné v anamnéze
C8 Predchozi rekonstrukéni operace perinea

D Patologie plodu

VYSLEDKY

Z celkového poctu 2707 odvedenych vagindlnich
porodd, bylo celkem provedeno 1150 (42 %) epizioto-
mii. Ze vSech provedenych epiziotomii bylo 652 (57 %)
provedeno 1ékafi a 498 (43 %) porodnimi asistentkami.
Obé skupiny byly srovnatelné s ohledem na vék a paritu.
Ze zaznamenanych epiziotomii jich bylo 581 (54 %) pro-
vedeno lékari a 488 (46 %) porodnimi asistentkami.
V 750 (70 %) ptipadech byla epiziotomie provedena pfi
prvnim vagindlnim porodu a 319 (30 %) u vicerodicek
(tab. 2). Tento pomér zistal zachovan i pfi porovnani
porodt vedenych porodniky (71 % prvorodicek) a porod-
nimi asistentkami (69 % prvorodicek).

Duivod provedeni epiziotomie byl zaznamenan v 1069
(93 %) pripadech. U 80 epiziotomii nebyl divod zazna-
menan: ve 40 piipadech osoba vykondavajici epiziotomii
neuvedla divod pied provedenim. Ve 26 piipadech oso-
ba vykonavajici epiziotomii zapomnéla diivod zazname-

Dl Makrosomie plodu
D2 Prematurita
D3 Hypotrofie plodu
D4 VVV plodu
E Operace na déloze
El Stav po cisaiském fezu
E2 Stav po operaci na déloze
F Poruchy vypuzovacich sil a spoluprice s rodickou
F1 Chaby biisni lis
F2 Unavena rodicka
F3 Slabé délozni kontrakce
F4 Protrahovana II. doba porodni
F5 Spatné tlagici rodicka
F6 Nespolupracujici rodicka

G Epiziotomie na piani rodicky

H Jiné davody

Tab. 2. Vliv parity na frekvenci provedeni epiziotomie

Parita 1 2 3 4 5
Pocet 750 294 23 1 1
% 70 28 2 0 0

nat. V 10 pfipadech byl ztracen zdznam se zdivodnénim
epiziotomie a v 5 pfipadech nebyl divod zaznamenan
z jiné priciny.
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Pro vysvétleni oznaceni viz tab. 1.

Z celkového hodnoceného poctu 1069 epiziotomii byl
v 565 (53 %) pripadech uveden pouze jeden diivod epi-
ziotomie a v 504 (47 %) ptipadech bylo uvedeno duvodi
vice. Celkem bylo uvedeno 1732 divodii provedeni epi-
ziotomie.

Nejcastéji zastoupenou skupinou ditvodii provedeni
epiziotomie pfi hodnoceni hlavniho diivodu byla obava
o zachovani funkce panevniho dna. Epiziotomie byla
z tohoto dlivodu primarné provedena v 624 (58 %) ptipa-
dech, a to nejcastéji z diivodu tuhé, neelastické hraze ve
401 (3 7%) ptipadech. Znamky intrauterinni tisn€ plodu
byly indikaci pro provedeni epiziotomie u 181 (17 %)
rodicek a poruchy vypuzovacich sil ¢i potize spojené se
suboptimdlni spolupraci s rodi¢kou ve findlni fazi poro-

du ve 109 (10 %) ptipadech. Pfi hodnoceni jednotlivych
divodt bylo hlavnim diivodem provedeni epiziotomie
rigidni perineum — 401 (37 %) epiziotomii. Ve 140
(13 %) ptipadech byla diivodem nadmérné dlouha hraz,
ktera brani obvyklému profezavani hlavicky bez porané-
ni perinea. AZ tfetim nejcetnéj$im diivodem byla indika-
ce z diivodu zndmek fetdlniho distresu v podobé decele-
race v prub¢hu druhé doby porodni — ve 131 (12 %)
ptipadech (graf 1).

Pti hodnoceni vsech (véetné vedlejsich) diivoda bylo
spektrum divodi zachovano s vyznamné castéjSim
zastoupenim epiziotomii provedenych z diivodu poruch
vypuzovacich sil a spoluprace s rodickou. Frekvence
udani diivodu z této skupiny byla dvojndsobna proti hod-
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noceni hlavniho divodu (10 % vs. 20 %). Pfi hodnoceni
skupin vSech dlivodu zistala nejcastéjsim diivodem oba-
va o zachovani funkce panevniho dna v 871 (50 %) pfi-
padech epiziotomii. Porucha vypuzovacich sil, ¢i zhorSe-
nd spolupréce s rodickou (354, 20 %) prevysila zndmky
intrauterinni tisné plodu (253, 15 %). Pfi hodnoceni
vSech jednotlivych diivodii provedeni epiziotomie byly
nejvyznamnéji zastoupeny: tuhé, neelastické perineum —
537 (31 %) vsech udanych divodd, nadmérné dlouha
hraz (205, 12 % ptipadd) a decelerace v pribéhu druhé
doby porodni (154, 9 % pripadt) (graf 2).

Pfi rozdéleni epiziotomii podle osob, které epizioto-
mie vykonavaly (porodnik/porodni asistentka), se 1i$i
zastoupeni jednotlivych divodt. V obou skupinich je
nejcastéj$im divodem mozna porucha panevniho dna po
porodu, a¢ u porodnich asistentek je zastoupena vyrazné
vyznamnéji. Epiziotomie byla v této skupiné primarné
provedena v 398 pfipadech, tj. 81 % vSech hlavnich
divoda ve skupin€ porodnich asistentek vs. 227 (39 %)
u lékart. Naopak znamky intrauterinni tisné¢ plodu patii
vyrazné ¢astéji k primarnim diivodiim provedeni epizio-
tomie u 1ékart (161, tj. 28 %) neZ u porodnich asistentek
(20, tj. 4 %). Obecné lze fici, zZe spektrum divodi prove-
deni epiziotomie je u lékar $ir$i neZ u porodnich asi-
stentek, kde dominuje obava ze zachovani funkce pane-
vniho dna (graf 3).

DISKUSE

Postupna detailni analyza nej¢astéjsi indikace pro pro-
vedeni epiziotomie — prevence dysfunkce panevniho dna
— je nezbytna pro sniZeni frekvence epiziotomii. V pro-
spektivnich studiich zabyvajicich se funkci panevniho
dna po porodu nebyla prokdzana Zadna vyhoda provede-
ni epiziotomie. Bylo prokdzano, Ze mediolateralni epi-
ziotomie v porovnini se spontdnni rupturou perinea

nechrani pfed inkontinenci moci ani stolice ¢i pred sestu-
pem délohy [44], a je navic spojena s niZ§i silou svald
panevniho dna [42] a Castéjsi dyspareunii [22]. Byly pro-
kazany castéjsi infekéni komplikace hojeni epiziotomie
oproti jinym porodnim poranénim [35]. Vyznam délky
perinea na vznik porodniho poranéni perinea je diskuta-
bilni. Skupina rodicek s kritkou hrazi by skute¢né mohla
byt rizikovou skupinou [14, 41], je vSak diskutabilni, zda
provedeni epiziotomie nezvysi riziko poranéni analniho
sfinkteru vzhledem k jeho dilataci v pribéhu 2. doby
porodni [27]. Dlouhé perineum neni jednozna¢né defino-
véano, k dispozici jsou v§ak normogramy pro délku peri-
nea v l.a 2. dobé€ porodni [14, 27]. Fibr6zné zhojena jiz-
va po predchozi epiziotomii by neméla byt indikaci
k opakovéni epiziotomie, pokud byla pfedchozi epizioto-
mie vedena pod adekvatnim thlem mimo dilatovany
analni sfinkter. V opa¢ném piipadé je role nové epizioto-
mie diskutabilni. Podil epiziotomii primarné provede-
nych pro tuhé, neelastické perineum (37 %) se zda byt
prilis vysoky. Z vysledktl rozsahlé metaanalyzy praci
z let 1980 az 2005 vyplyva, Ze epiziotomie z divodu pre-
vence zavaznych poranéni perinea, inkontinence moci
a stolice a genitalniho prolapsu by neméla byt provadéna
[12]. Fakt, Ze 624 (58 %) epiziotomii bylo provedeno
primarné z ditvodu obavy o zachovani funkce panevniho
dna, ukazuje na vyznamnou rezervu pro sniZeni poctu
epiziotomii.

Hlavni divod predstavuje indikaci k provedeni epizio-
tomie. Souhrn vSech divodu tvoii soubor vSech okolnos-
ti a vnéjSich faktort, které ovliviiuji rozhodovani ohled-
né¢ provedeni epiziotomie. Poruchy vypuzovacich sil
a spoluprace s rodi¢kou by mély byt spiSe vedlej$imi fak-
tory, které by pouze ovliviiovaly rozhodovani ohledné
provedeni epiziotomie, nemély by tedy byt hlavnim
divodem. Rozdil v poctu epiziotomii provedenych z této
indikace pii hodnoceni vSech diivodd oproti hlavnimu
diivodu by mél byt co nejvyssi. Sirsi spektrum divodi
provedeni epiziotomie u 1ékait vyplyva z faktu, Ze na
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naSem pracovisti vedou porodni asistentky pouze fyzio-
logické porody.

Protektivni vliv provedeni epiziotomie proti rupturdm
hraze 3. stupné je nadale pfedmétem diskuse. Podle Sul-
tana a kol. mezi rizikové faktory vyznamné spjaté s rup-
turou perinea 3. stupné& patii partus per forcipem, primi-
parita, vdaha plodu nad 4000 gram a porod pfi
abnormalni rotaci ¢i deflexni poloze plodu. V této studii
41 % ruptur hraze 3. stupné€ probéhlo i pfes provedeni
mediolateralni epiziotomie [48]. Podle skandinavskych
statistik pocCty epiziotomii postupné klesaji, zatimco inci-
dence poranéni andlniho sfinkteru stoupd [34, 47]. Na
rozdil od vysledki Cochranovy databaze [4], rozsahla
retrospektivni analyza z holandského [10] a britského
[38] narodniho porodnického registru jednozna¢né pro-
kazuje protektivni vliv mediolaterdlni epiziotomie pied
vznikem ruptur perinea 3. stupné. Podle de Leeuwa
a kol. jsou 1ékafi s restriktivnim pfistupem k provadéni
epiziotomie schopni 1épe odhadnout rizikovou skupinu
rodicek [10]. Podle téchto studii provedeni mediolateral-
ni epiziotomie pod dostatenym dhlem ma protektivni
efekt vici zavaznym poranénim perinea, jeji rutinni pro-
vadéni vSak nikoliv.

Na nasem pracovisti, v souladu s evropskymi zemémi,
je provadéna mediolateralni epiziotomie. Medidlni epi-
ziotomie je spojena s vyS$§im rizikem poranéni rekta [3,
5, 46]. Riziko poranéni andlniho sfinkteru pfi provedeni
medidlni epiziotomie je Sestindsobné vyssi ve srovnani
s mediolaterdlni [3]. Odklon dhlu incize epiziotomie od
svislé linie urCuje riziko traumatu andlniho sfinkteru;
kazdych 6 stupiii odklonu thlu epiziotomie od stfedni
Cary sniZuje riziko poranéni andlniho sfinkteru o 50 %
[15]. Rozhodujici je thel provedeni epiziotomie, thel
sutury je zcela odliSny [28].

Je velice obtiZzné vyvozovat obecné zavéry ze studii
hodnoticich pfinos a rizika mediolaterdlni epiziotomie
vzhledem k tomu, Ze neexistuje pfesné definice mediola-
terdlni epiziotomie [30]. Recentni dotaznikova studie
prokazala, Ze v souboru 122 evropskych porodnic se
definice mediolateralni epiziotomie vyznamné 1isi [29].
Bylo prokazano, Ze ruptury perinea byvaji ¢asto podhod-
noceny a poranéni andlniho sfinkteru mize zdstat nedia-
gnostikovéno [2, 20, 26, 50]. Van Dillen proto navrhuje
zavedeni auditli podle mezindrodné akreditované klasifi-
kace do bézné nemocnicni praxe k zlepSeni rozpoznava-
ni a klasifikace poranéni andlniho sfinkteru [51]. Bez
takovych auditi muiZe byt hodnoceni Cetnosti ruptury
andlniho svérae nespolehlivé a doporuceni ohledné
vhodnosti provedeni epiziotomie z této indikace ma své
limitace. Pfesto z vySe uvedenych vysledkd a analyzy
publikované literatury vyplyvd, Ze v soucasné dobé
nejsou k dispozici jednoznacna data podporujici prove-
deni epiziotomie z divodu obavy o poruchy funkce
panevniho dna. Z naSich vysledkt vyplyva, Ze naprosta
vétSina epiziotomii je provddéna z tohoto divodu;
u fyziologickych poroda vedenych porodnimi asistentka-
mi byla epiziotomie primarné provedena z tohoto divo-
du v 81 %. Eliminujeme-li epiziotomie provedené z této
indikace, dosdhneme sniZeni o 58 % z provedenych epi-
ziotomii (21 % u lékard a 37 % u porodnich asistentek).

Na rozdil od medidlni epiziotomie [6] de Leeuw pro-
kazal jasny protektivni vliv provedeni mediolateralni
epiziotomie u operativnich vaginalnich porodd a navrhl
jeji rutinni uzivani u porodu per forcipem i vakuumex-
trakci [9]. Nutnost provedeni epiziotomie pifi porodu
vakuumextrakci je diskutabilni [6, 36, 48]. Pfi porodu
per forcipem je na naSem pracovisti epiziotomie uzivana
rutinné, a byla tak provedena v 25 pfipadech. Vakuumex-
trakce v hodnoceném obdobi nebyla provadéna.

Podle soucasné literatury je mozné se vyhnout prove-
deni epiziotomie i v nékterych rizikovych porodnickych
situacich, pokud to umoZnuji podminky [39]. Provedeni
epiziotomie nesniZuje riziko dystokie ramének plodu
[36, 53] a podle Gurewitsche a kol. neni nutna ani pfi
provedeni manévrl pii feSeni dystokie ramének [21] ¢i
pfi extrakci druhého dvojcete [40]. Podle Hartmannové
nemusi byt epiziotomie rutinné provadéna pii porodu
plodu v abnormalni rotaci [22], a¢ je spojen se sedmina-
sobnou incidenci poranéni analniho svérace [17]. Pra-
mérnd frekvence provedeni epiziotomie pii porodu plodu
koncem panevnim v holandskych nemocnicich je
71,5 %, pri¢emz nejnizsi frekvence je 18,8 % [23]. Ne-
existuje Zadna studie, kterd by se zabyvala pfinosem pro-
vedeni epiziotomie z této indikace. V hodnoceném obdo-
bi byla epiziotomie v souvislosti s nepravidelnymi
polohami plodu a operativnimi porody provedena pouze
v necelych 6 %.

Makrosomie plodu patfi k vyznamnym rizikovym fak-
toriim zavazného poranéni perinea [43, 45]. Rutinni pro-
vadeéni epiziotomie je zde diskutabilni, nebot diagnostika
makrosomie antenatilné je klinicky obtizna. Podle Wei-
nera a kol. je pfinos ultrazvuku pfi rutinnim odhadu
hmotnosti plodu klinicky nevyznamny a vede jen k dal-
$imu navySeni frekvence cisarskych fezd [52]. V hodno-
ceném obdobi byla epiziotomie pro makrosomii plodu
provedena celkem v 97 piipadech (5,6 %).

Podobnych studii zaméfenych na analyzu indikaci
k provedeni epiziotomie je pomérné malé mnoZstvi.
Typickymi zemémi s rutinnim provadénim epiziotomie
jsou rozvojové zemé [33]. Charakteristické spektrum
indikaci provedeni epiziotomie v téchto zemich demon-
struje brazilska studie na pouze 122 vaginalnich poro-
dech. Epiziotomie byla provedena v 76 % porodu, u pri-
mipar dokonce v 95 %. Mezi nejcastéjsi divody zde
patfily rigidni hraz, primiparita a makrosomie plodu.
Zajimavé je, Ze primiparita sama o sobé byla divodem
k provedeni epiziotomie, zatimco tiseii plodu nebyla
vibec zafazena mezi analyzované davody [11].
Z vysledk katarské studie vyplyva, Ze epiziotomie byla
provedena u 60 % porodi, hlavni indikaci zde byla pri-
miparita (93 % pripadi) a epiziotomie zde byla provede-
na u vice nez 95 % prvorodicek [24].

Zcela opacné vysledky pfinesla Svédska analyza divo-
di provedeni epiziotomie na 2144 porodech. Nejéastéj-
§im diivodem zde byla hrozici ruptura perinea a znamky
tisné plodu, a to v 35 % a 33 % u prvorodicek a 47 %
a 32 % u vicerodi¢ek. Epiziotomie byla v této studii pro-
vedena u primipar ve 40 %, zatimco u vicerodic¢ek pou-
ze v 9,9 % [35]. Nejcastéjsim diivodem pro provedeni
epiziotomie v této studii byla hrozici ruptura perinea
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[35], pfitom némecka prospektivni randomizovana kon-
trolovana studie a jeji follow-up studie jasné dokladaji,
Ze provedeni epiziotomie v tomto piipadé neni piinosné
ohledné funkce panevniho dna a je vhodné se mu
vyhnout [7, 8]. I ve zminéné Svédské studii tedy jesté
existuje rezerva pro sniZeni poctu provedenych epizioto-
mii. V na$i studii bylo provedeno 35 (2 %) epiziotomii
pro hrozici rupturu perinea.

V recentni fecké dotaznikové studii 1ékafi pfi vaginal-
nim porodu rutiné provadéji epiziotomii v 51 % ptipadd
u prvorodicek a u 12 % vicerodicek [19]. Grigoriadis zde
upozoriiuje na fakt, Ze vzhledem k tomu, Ze vétSina stu-
dii srovnavajicich rutinni a konzervativni provedeni epi-
ziotomie pochazi ze zemi severni Evropy a severni Ame-
riky, miZe byt pfijeti a zavedeni novych poznatkl
obtizné v zemich s odliSnymi kulturnimi a zdravotnicky-
mi podminkami a jinym pfistupem k porodu, kde jsou
ocekavani od zdravotnikll i pacienti zcela odlisna [19].
To doklada i souhrnna prace ze statistik jednotlivych
zemi celého svéta sestavend Grahamem a kol. [18], nej-
nizsi frekvence je v zemich severni Evropy a Austrilie,
nejvetsi naopak v jizni Americe a Asii. Frekvence prove-
deni epiziotomie je celosvétové velice vysoka [18].

Zména pristupu lékard a porodnich asistentek k prova-
déni epiziotomie by mohla vyznamné pfispét ke sniZzeni
frekvence provadéni epiziotomie. Klein a kol. zjistili vel-
ké rozdily mezi vysledky jednotlivych lékaft pfi snaze
provadét epiziotomii rutinné a restriktivné [31]. Ve své
nésledné studii zjistili, Ze 1ékafi s odmitavym piistupem
k provadéni rutinni epiziotomie byli schopni zménit své
postupy podle protokolu studie, zatimco 1ékati obhajuji-
ci provadéni epiziotomie rutinné nebyli schopni dodrzet
protokol studie, ¢astéji zhodnotili normalni prabéh poro-
du jako abnormalni a castéji diagnostikovali tiseii plodu
u normélniho porodu [32].

Cilem dal§itho vyzkumu je identifikace rizikovych
skupin, které z provedeni epiziotomie mohou profitovat
a déle nalezeni a dodrzovani bezpe¢ného postupu prova-
déni epiziotomie. Analyza diivodt epiziotomie je dilezi-
tym krokem, ktery ma umoZnit sniZeni frekvence této
operace pii soucasném zachovani ¢i zvySeni standardu
poskytované péce.

ZAVER

Nahled na mediolateralni epiziotomii prochazi
v posledni dob€ vyraznou zménou. Piivodni nazor, Ze jde
o jednoznacny protektivni faktor t€Zkého poranéni peri-
nea, vedl k rutinnimu pouZivini této operace v mnoha
zemich téméf u vSech provorodic¢ek. I pres vyhrady
k metodice mnoha studii (provedeni epiziotomie, dia-
gnostika stupné perinedlniho traumatu) je restriktivni
pfistup k epiziotomii obecné vyhodné&jsi nez rutinni pro-
vadéni. V mnoha statech praxe rutinniho provadéni této
operace naddle pretrvavd a je velmi sloZité zménit zaZité
a ,,osvédCené* postupy, zejména v zemich s odliSnym
systémem zdravotnictvi a jinym zdravotnickym i kultur-
nim pfistupem k porodu.

Klinicti 1€kaii musi brat ohled na publikovany vyzkum
ohledné pfinosu epiziotomie. Podle Hartmannové ,,nade-
Sel ¢as omezit provadéni epiziotomie podobné jako byla
omezena operace kolen u artritis nebo tonsilektomie
u déti [33]. Jasné definovani indikaci epiziotomie je
vyznamnym krokem ke sniZeni frekvence této operace. Pti
striktnim dodrZovani jednoznacnych indikaci pro provede-
ni epiziotomie je pak mozné sniZeni této intervence bez
zhorseni perinatalnich vysledkl a maternalni morbidity.

Existuje mnoho dikazl, Ze provadéni epiziotomie
z diivodu obavy o zachovani funkce panevniho dna neni
opodstatnéné a mélo by byt omezeno. Nase studie dokla-
d4, ze pravé tato indikce patii mezi nejcastéjsi a tvoii
vyznamnou rezervu pro sniZzeni frekvence provadéni této
operace. Potencidl pro tuto redukci je nejvyssi zejména
v pripadé fyziologickych porodd vedenych porodnimi
asistentkami (81 % vsech hlavnich divodt provedeni
epiziotomie ve skupiné porodnich asistentek, tj. 37 %
vSech provedenych epiziotomii).
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Priloha 6:






DO Lateralni vs. mediolateralni episiotomie

Case Report Form

0 SHRNUTI PORODU

Jméno + o8. ¢. (stitek)

Kontakty:

Telefonni Cislo:

Email:

Postovni adresa:

Datum porodu

Krevni ztrata béhem porodu ml
Délozni hypotonie po porodu 1 ano
0 ne
Rutinni porodnické charakteristiky
vek matky roky
vzdélani 1 zdkladni
2 ucebni obor
3 stiedoSkolské
4 vysokosSkolské
5 univerzitni
etnikum 1 kavkazské
2 romské
3 asijské
4 jiné
vdana, zijici s partnerem vs. single 1 ano vdanad, Zijici s partnerem
0 ne
hmotnost rodicky kg
vyska rodicky cm
délka 2. doby porodni min
epiduralni analgezie 1 ano
0 ne
forceps 1 ano
0 ne
typ forcepsu 1 Simpson
2 Breus
3 Kjelland
4 Shute
vakuumextrakce 1 ano
0 ne
perzistujici okcipitoposteriorni naléhani 1 ano
(abormadlni rotace, deflexni polohy) 0 ne
fetalni distress ve 2. dob¢ porodni 1 ano

0 ne




dystokie ramének 1 ano
0 ne
osoba, ktera vede finalni fazi porodu, 1 lékai
provadi episiotomii 2 por. asistentka
3 studentka
Novorozeneckd hmotnost g
Apgar skore v l.minuté
v S.minuté
v 10.minuté
Novorozenecké pH
Klasifikace ruptur perinea dle RCOG
3. stupné: Poranéni komplexu analniho svérace
3a méné nez 50% sily zevniho analniho svérace
3b vice nez 50% sily zevniho andlniho svérace
3¢ ruptura zevniho i vnitiniho analniho svérace
4. stupné: Ruptura zevniho i vnitiniho analniho svérace a mukdzy rekta
stupen poranéni hraze dle RCOG 0 3a
1. observer 1 3b
2 3c
4
stupenl poranéni hraze dle RCOG 0 3a
2. observer 1 3b
2 3c
4

typ episiotomie

1 mediolaterdlni
2 laterdlni

délka episiotomie mm
nejkrat$i vzdalenost poranéni od okraje anu mm
dodate¢na ruptura v pokracovani episiotomie na hrazi 1 ano

0 ne
delka mm

1 pokracovani episiotomie
smér 2 odklonéna mirné k AS

3 odklonéna kolmo k AS
tkan 1 vagindlni sliznice
(zatrhni i vice odpovédi, pokud je aplikovatelné) 2 perinedlni svaly

3 kiiZe
ruptura pochvy v pokracovani episiotomie 1 ano

0 ne

mm

timing episiotomie 1 hlavic¢ka proiezdvd

2 pred profezdavanim hlavicky
Cas potiebny k sutufe episiotomie min
mnozstvi spotfebovaného materialu ks

(120cm vicryl rapide, 2/0, W9948)




D24H Lateralni vs. mediolateralni episiotomie

Case Report Form

1 24H po porodu

Jméno + os. ¢. (stitek)

A PERINEALNI BOLEST

Hodnoceni perinedlni bolesti

Pain Visual Analogue scale

0

Zddna bolest

5

stiedni bolest

10

nejvétsi bolest

Verbal Rating Scale (VRS)

Bolest v klidu

0 Zdadnd bolest
1
2

3 nejvétsi bolest

Bolest v sedu

0 Zadnda bolest
1
2

3 nejvétsi bolest

Bolest pti pohybu

0 Zadnda bolest
1
2

3 nejvétsi bolest

Bolest pii pohlavnim styku
(nyni neaplikovatelné)

0 Zadna bolest
1
2

3 nejvétsi bolest

Total Verbal Rating Score

Interference s dennimi aktivitami (ADL)

Bolest béhem modceni

0 Zdadnda bolest
1
2

3 nejvétsi bolest

Bolest béhem spanku

0 Zddnd bolest
1

2

3 nejvétsi bolest

Bolest v sedu

Viz Verbal Rating Scale

Bolest pti chizi

Viz Verbal Rating Scale

MnoZstvi uZitych analgetik

(ibuprofenovych tablet 400mg za poslednich 24h)

pocet




B  HOJENI

Hodnoceni komplikaci hojeni

Ptitomnost infekce 1 ano
0 ne
Nutnost podani antibiotik vzhledem k infekci sutury 1 ano
0 ne
Hematom v episiotomii 1 ano
0 ne
Nutnost operacni revize v prvnich 24hodinach 1 ano
0 ne
Dehiscence 1 ano
0 ne
Defekacni problémy — bolest pii defekaci 1 ano

0 ne




D72H Lateralni vs. mediolateralni episiotomie Case Report Form

2 72H po porodu

Jméno + os. ¢. (stitek) oS. ¢ ........

A Bolestivost hraze (oblasti mezi pochvou a fitnim otvorem)

Hodnoceni perinedlni bolesti

Pain Visual Analogue scale

|
0 5 10

Zddna bolest stiedni bolest nejvétsi bolest

Verbal Rating Scale (VRS)

Bolest v klidu 0 Zadna bolest
1

2

3 nejvétsi bolest

Bolest v sedu 0 Zdadnda bolest
1
2

3 nejvétsi bolest

Bolest pii pohybu 0 Zdadnd bolest
1
2

3 nejvétsi bolest

Total Verbal Rating Score

Interference s dennimi aktivitami (ADL)

Bolest béhem mikce 0 Zadna bolest

1

2

3 nejvétsi bolest
Bolest béhem spanku 0 Zddnd bolest

1

2

3 nejvétsi bolest
Bolest v sedu Viz Verbal Rating Scale
Bolest pfi chizi Viz Verbal Rating Scale
MnoZstvi uZitych analgetik pocet

(ibuprofenovych tablet 400mg za poslednich 24h)




B  HOJENI

Hodnoceni komplikaci hojeni

Ptitomnost infekce 1 ano
0 ne
Nutnost podani antibiotik vzhledem k infekci sutury 1 ano
0 ne
Hematom v episiotomii 1 ano
0 ne
Dehiscence 1 ano
0 ne
Defekacni problémy — bolest pii defekaci 1 ano
0 ne
Sekundarni sutura 1 ano
0 ne
C Sexualita
Hodnoceni sexuality
Dyspareunie pied porodem — Byval v obdobi pfed porodem | 1 ano
pro Vas pohlavni styk bolestivy? 0 ne
D Dotaznik analni kontinence
St. Mark's skore
Predporodni potiZe
Byla jste pted porodem lé¢ena pro onemocnéni stfev (mimo | I ano (pro jaké: )
bézného prijmovitého onemocnéni)? 0 ne
Meéla jste néjaké potize snechténym unikem plyna ¢i | 0 Nikdy
stolice jiz pted porodem? 1 Vyjimecné
2 Nékdy
3 Tydné
4 Denné
5 Ne, ale méla jsem obcas nahlé

nuceni (nemoZnost odddleni stolice
déle neZ 15 minut)

Mc¢la jste n&jaké potize se zacpou jiz pred porodem?

0 Nikdy
1 Vyjimecné
2 Néekdy
3 Denné




D10D Lateralni vs. mediolateralni episiotomie

Case Report Form

3 10dni po porodu
Vypliite, prosim, prilozeny dotaznik.

Jméno (stitek)

datum porodu ........

A Bolestivost hraze (oblasti mezi pochvou a fitnim otvorem)

Hodnoceni perinedlni bolesti

Prosim, zhodnot’te pribéh posledniho tydne

Pain Visual Analogue scale

oznacte na piimce adekvatni misto odpovidajici Vasemu vnimani bolesti

0

Zddna bolest

stiedni bolest

5

10

nejvétsi bolest

Verbal Rating Scale (VRS)

Bolest v klidu

0 Zadnda bolest
1
2

3 nejvétsi bolest

Bolest v sedu

0 Zadnda bolest
1
2

3 nejvétsi bolest

Bolest pti pohybu

0 Zdadnda bolest
1
2

3 nejvétsi bolest

Total Verbal Rating Score

Interference s dennimi aktivitami (ADL)

Bolest béhem moceni

0 Zadna bolest
1
2

3 nejvétsi bolest

Bolest béhem spanku

0 Zadna bolest
1
2

3 nejvétsi bolest

Bolest v sedu

Jiz vyplnéno vyse

Bolest pfi chiizi

Jiz vyplnéno vyse

MnoZstvi uZitych analgetik pocet
(ibuprofenovych tablet 400mg za poslednich 24h)
Celkova doba trvani bolesti od porodu do jejich vymizeni

datum vymizeni pocet dni




B  HOJENI

Hodnoceni komplikaci hojeni

Cosmetic Visual analogue score
oznacte na piimce adekvatni misto odpovidajici Vasi spokojenosti s kosmetickym efektem

0 5 10
nejhorsi hojeni nejlepsi hojeni
Pozorovala jste znamky zanétu v oblasti nasttihu? 1 ano
Pokud ano, kontaktujte nds kviili konzutaci [éCby. 0 ne
Nutnost podani antibiotik vzhledem k infekei ,,Siti* 1 ano
Pokud ano, kontaktujte nas kvtli konzutaci 1écby. 0 ne
Dehiscence — rozpad celého ,,8iti“ nebo jeho casti 1 ano
Pokud ano, kontaktujte nds kviili konzutaci [éCby. 0 ne
Pozorujete po porodu bolestivou defekaci 1 ano
(bolesti na WC pfi ,,tlaceni na stolici 0 ne
Bylo nutné opakované $iti nastiihu hraze? 1 ano
Pokud ano, kontaktujte nds kviili konzutaci [éCby. 0 ne

Spokojenost se jizvou
oznacte na primce adekvatni misto odpovidajici Vasi celkové spokojenosti

|
0 5 10

naprostd nespokojenost naprostd spokojenost




D3M Lateralni vs. mediolateralni episiotomie

Case Report Form

4 3mésice po porodu
Vypliite, prosim, prilozeny dotaznik.

Jméno (stitek)

Kontakty: pii zmené

datum porodu

Telefonni cislo:

Email:

PosStovni adresa:

A Bolestivost hraze (oblasti mezi pochvou a fitnim otvorem)

Hodnoceni perinedlni bolesti

Prosim, zhodnot’te priibéh posledniho tydne.

Pain Visual Analogue scale

oznacte na primce adekvatni misto odpovidajici Vasemu vnimani bolesti

0

Zddna bolest

5

stiedni bolest

10

nejvétsi bolest

Verbal Rating Scale (VRS)

Bolest v klidu

0 Zadnda bolest
1
2

3 nejvétsi bolest

Bolest v sedu

0 Zdadnda bolest
1
2

3 nejvétsi bolest

Bolest pti pohybu

0 Zadna bolest
1

2
3 nejvétsi bolest

Bolest pti pohlavnim styku

0 Zdadna bolest
1

2

3 nejvétsi bolest

Total Verbal Rating Score

Interference s dennimi aktivitami (ADL)

Bolest béhem moceni

0 Zadna bolest
1

2

3 nejvétsi bolest




Bolest béhem spanku 0 Zdadna bolest

1

2

3 nejvétsi bolest
Bolest v sedu Jiz vyplnéno vyse
Bolest pfi chiizi Jiz vyplnéno vyse
MnoZstvi uZitych analgetik pocet, ks
(ibuprofenovych tablet 400mg za posledni tyden)
Celkova doba trvani bolesti od porodu do jejich vymizeni

datum vymizeni pocet dni

B  HOJENI

Hodnoceni komplikaci hojeni

Cosmetic Visual analogue score
oznacte na piimce adekvatni misto odpovidajici Vasi spokojenosti s kosmetickym efektem

0 5 10
nejhorsi hojeni nejlepsi hojeni
Pozorovala jste znamky zanétu v oblasti nasttihu? 1 ano
Pokud ano, kontaktujte nas kviili konzutaci 1écby. 0 ne
Nutnost podani antibiotik vzhledem k infekci oblasti nasttihu | I ano
Pokud ano, kontaktujte nas kviili konzutaci [écby. 0 ne
Dehiscence — rozpad celého ,,Siti“ nebo jeho casti 1 ano
Pokud ano, kontaktujte nas kvuli konzutaci 1écby. 0 ne
Pozorujete po porodu bolestivou defekaci 1 ano
(bolesti na WC pri ,,tlaeni na stolici®) 0 ne
Bylo nutné opakované $iti néstiihu hraze? 1 ano
Pokud ano, kontaktujte nas kvuli konzutaci 1écby. 0 ne

Spokojenost se jizvou
oznacte na piimce adekvatni misto odpovidajici Vasi celkové spokojenosti

|
0 5 10

naprostd nespokojenost naprosta spokojenost




C Ovlivnéni sexuality

Hodnoceni sexuality (hodnoceni posledniho mésice)

Vase soucasna hmotnost kg
Kojite? 1 ano
0 ne
Mc¢la jste jiz pohlavni styk po porodu 1 ano
0 ne
Mate pohlavni styk jiz pravidelng? 1 ano
0 ne
Po jak dlouh¢ dobé od porodu jste méla prvni pohlavni | 1 <6 tydnii
styk? 2 6 tydnii
3 7-8 tydnii
4 9-12 tydni
5> 12 tydnu
Pokud jste uz me¢la po porodu pohlavni styk, vyskytla se u | 1 ano
Vas béhem pohlavniho styku bolest? 0 ne
Pokud ano, jak ¢asto a jak intenzivni? 1 vyjimecné
2 nékdy
3 obvykle
1 mirnd
2 stiedni
3 velkd

Jaké je u Vas sexualni vzruseni ve srovnani s obdobim pied
porodem?

1 mnohem mensi
2 mensi

3 stejné

4 versi

5 mnohem versi

Jaké je u Vas sexualni uspokojeni ve srovnani s obdobim
pted porodem?

1 mnohem mensi
2 mensi

3 stejné

4 versi

5 mnohem vétsi

Jaka je u Vas schopnost dosahovani orgasmu (vyvrcholeni)
ve srovnani s obdobim pied porodem?

1 mnohem mensi
2 mens$i

3 stejné

4 vyssi

5 mnohem vyssi

Jakeé je Vase zvlh€eni pochvy béhem styku (lubrikace)
ve srovnani s obdobim pied porodem?

1 mnohem mensi
2 mensi

3 stejné

4 versi

5 mnohem vétsi

otaznik analni kontinence (hodnoceni posledniho mé&sice) (St. Mark's skore
D Dot k Ini kont (hod lednih ) (St. Mark's skore)

Potize po porodu. Prosim, zhodnot’te pribéh posledniho mésice.

Pozorujete po porodu nechtény tunik tuhé, formované
stolice

0 Nikdy

1 Vyjimecné
2 Nékdy

3 Tydné

4 Denné




Pozorujete po porodu nechtény unik tekuté, prijmovité | 0 Nikdy
stolice 1 Vyjimecné
2 Nékdy
3 Tydné
4 Denné
Pozorujete po porodu nechtény unik plynt 0 Nikdy
1 Vyjimecné
2 Nékdy
3 Tydné
4 Denné
Nuti Vs tyto potize ke zmén€ Vaseho zivotniho stylu? 0 Nikdy
1 Vyjimecné
2 Nékdy
3 Tydné
4 Denné
Musite pouzivat hygienické pomicky (napt. vlozky) kvili | 2 ano
uniku plyn ¢i stolice 0 ne
Uzivate z téchto divodl néjaké protiprijmové prostiedky: | 2 ano
0 ne
Tréapi Vas tzv. fekalni urgence 4 ano
(nemoznost oddaleni stolice déle nez 15 minut) 0 ne
Pokud jste na ptedchozi otazku 1 Vyjimecné
(nemoznost oddaleni stolice déle nez 15 minut) 2 Nékdy
odpovéedéla ano, trapi Vas tato zalezitost: 3 Tydné
4 Denné
Co Vam zuvedeného nejvice vadi — odpovézte pouze | 0 nic, nemam Zadné problémy
jednou z moznosti. 1 unik tuhé, formované stolice
2 unik tekuté, pritsjmovité stolice
3 nechtény unik plyni
4 nemoZznost odddleni stolice
déle nezZ 15 minut
Pozorujete po porodu vyskyt zacpy 0 Nikdy
1 Vyjimecné
2 Nékdy
3 Tydné
4 Denné

Musite tuto zacpu néjak fesit?

0 Ne, protoZe tyto potize nemdam

1 Ano, ale potize nejsou nutné resit.

2 Ano, upravou jidelnich zvyklosti.

3 Ano, pomoci glycerinovych Cipki.

4 Ano, pomoci laktulozy.

5 Ano, pomoci jiného prostiedku.
Konkrétné:

Pozorujete po porodu bolestivou defekaci
(bolesti na WC pii ,,tlaeni na stolici®)

0 Nikdy

1 Vyjimecné
2 Nékdy

3 Tydné

4 Denné

Pokud byste dopfedu védéla, jak bude vypadat Vas
zdravotni stav po poslednim (dal$im) porodu.
Vybrala byste si:

1 Cisaisky vez

2 Normalni pFirozeny porod
3 Ji bych znovu nerodila

4 Nejsem t.C. rozhodnuta




D6M Lateralni vs. mediolateralni episiotomie

Case Report Form

5 6mésicti po porodu
Vypliite, prosim, prilozeny dotaznik.

Jméno (stitek)

Kontakty: pii zmené

datum porodu

Telefonni cislo:

Email:

PosStovni adresa:

A Bolestivost hraze (oblasti mezi pochvou a fitnim otvorem)

Hodnoceni perinedlni bolesti

Prosim, zhodnot’te priibéh posledniho tydne.

Pain Visual Analogue scale

oznacte na primce adekvatni misto odpovidajici Vasemu vnimani bolesti

0

Zddna bolest

5

stiedni bolest

10

nejvétsi bolest

Verbal Rating Scale (VRS)

Bolest v klidu

0 Zadnda bolest
1
2

3 nejvétsi bolest

Bolest v sedu

0 Zdadnda bolest
1
2

3 nejvétsi bolest

Bolest pti pohybu

0 Zadna bolest
1

2
3 nejvétsi bolest

Bolest pti pohlavnim styku

0 Zdadna bolest
1

2

3 nejvétsi bolest

Total Verbal Rating Score

Interference s dennimi aktivitami (ADL)

Bolest béhem mikce

0 Zadna bolest
1

2

3 nejvétsi bolest




Bolest béhem spanku

0 Zadna bolest
1
2

3 nejvétsi bolest

Bolest v sedu

Jiz vyplnéno vyse

Bolest pfi chiizi

Jiz vyplnéno vyse

MnoZstvi uZitych analgetik pocet, ks
(ibuprofenovych tablet 400mg za posledni tyden)
Celkova doba trvani bolesti od porodu do jejich vymizeni
datum vymizeni pocet dni

B HOJENI
Hodnoceni komplikaci hojeni
Cosmetic Visual analogue score
oznacte na piimce adekvatni misto odpovidajici Vasi spokojenosti s kosmetickym efektem

0 5 10

nejhorsi hojeni nejlepsi hojeni

Pozorovala jste znamky zanétu v oblasti nasttihu? 1 ano
Pokud ano, kontaktujte nas kviili konzutaci 1écby. 0 ne
Nutnost podani antibiotik vzhledem k infekci sutury 1 ano
Pokud ano, kontaktujte nas kviili konzutaci [écby. 0 ne
Dehiscence — rozpad celého $iti nebo jeho Casti 1 ano
Pokud ano, kontaktujte nas kviili konzutaci 1écby. 0 ne
Pozorujete po porodu bolestivou defekaci 1 ano
(bolesti na WC pii ,,tla¢eni na stolici‘ 0 ne
Bylo nutné opakované $iti néstiihu hraze? 1 ano
Pokud ano, kontaktujte nas kviili konzutaci 1écby. 0 ne
Spokojenost se jizvou
oznacte na piimce adekvatni misto odpovidajici Vasi celkové spokojenosti

0 5 10

naprostd nespokojenost

naprosta spokojenost




C Ovlivnéni sexuality

Hodnoceni sexuality (hodnoceni posledniho mésice)

Vase soucasna hmotnost kg
Kojite? 1 ano
0 ne
Mc¢la jste jiz pohlavni styk po porodu 1 ano
0 ne
Mate pohlavni styk jiz pravidelng? 1 ano
0 ne
Po jak dlouh¢ dobé od porodu jste méla prvni pohlavni | 1 <6 tydnii
styk? 2 6 tydnii
3 7-8 tydnii
4 9-12 tydni
5> 12 tydnu
Pokud jste uz me¢la po porodu pohlavni styk, vyskytla se u | 1 ano
Vas béhem pohlavniho styku bolest? 0 ne
Pokud ano, jak ¢asto a jak intenzivni? 1 vyjimecné
2 nékdy
3 obvykle
1 mirnd
2 stiedni
3 velkd

Jaké je u Vas sexualni vzruseni ve srovnani s obdobim pied
porodem?

1 mnohem mensi
2 mensi

3 stejné

4 versi

5 mnohem versi

Jaké je u Vas sexualni uspokojeni ve srovnani s obdobim
pted porodem?

1 mnohem mensi
2 mensi

3 stejné

4 versi

5 mnohem vétsi

Jaka je u Vas schopnost dosahovani orgasmu (vyvrcholeni)
ve srovnani s obdobim pied porodem?

1 mnohem mensi
2 mens$i

3 stejné

4 vyssi

5 mnohem vyssi

Jakeé je Vase zvlh€eni pochvy béhem styku (lubrikace)
ve srovnani s obdobim pied porodem?

1 mnohem mensi
2 mensi

3 stejné

4 versi

5 mnohem vétsi

otaznik analni kontinence (hodnoceni posledniho mésice) (St. Mark's skore
D Dot k Ini kont (hod lednih ) (St. Mark's skore)

Potize po porodu. Prosim, zhodnot’te pribéh posledniho mésice.

Pozorujete po porodu nechtény tunik tuhé, formované
stolice

0 Nikdy

1 Vyjimecné
2 Nékdy

3 Tydné

4 Denné




Pozorujete po porodu nechtény unik tekuté, prijmovité | 0 Nikdy
stolice 1 Vyjimecné
2 Nékdy
3 Tydné
4 Denné
Pozorujete po porodu nechtény unik plynt 0 Nikdy
1 Vyjimecné
2 Nékdy
3 Tydné
4 Denné
Nuti Vs tyto potize ke zmén€ Vaseho zivotniho stylu? 0 Nikdy
1 Vyjimecné
2 Nékdy
3 Tydné
4 Denné
Musite pouzivat hygienické pomicky (napt. vlozky) kvili | 2 ano
uniku plyn ¢i stolice 0 ne
Uzivate z téchto divodl néjaké protiprijmové prostiedky: | 2 ano
0 ne
Tréapi Vas tzv. fekalni urgence 4 ano
(nemoznost oddaleni stolice déle nez 15 minut) 0 ne
Pokud jste na ptedchozi otazku 1 Vyjimecné
(nemoznost oddaleni stolice déle nez 15 minut) 2 Nékdy
odpovéedéla ano, trapi Vas tato zalezitost: 3 Tydné
4 Denné
Co Vam zuvedeného nejvice vadi — odpovézte pouze | 0 nic, nemam Zadné problémy
jednou z moznosti. 1 unik tuhé, formované stolice
2 unik tekuté, pritsjmovité stolice
3 nechtény unik plyni
4 nemoZznost odddleni stolice
déle nezZ 15 minut
Pozorujete po porodu vyskyt zacpy 0 Nikdy
1 Vyjimecné
2 Nékdy
3 Tydné
4 Denné

Musite tuto zacpu néjak fesit?

0 Ne, protoZe tyto potize nemdam

1 Ano, ale potize nejsou nutné resit.

2 Ano, upravou jidelnich zvyklosti.

3 Ano, pomoci glycerinovych Cipki.

4 Ano, pomoci laktulozy.

5 Ano, pomoci jiného prostiedku.
Konkrétné:

Pozorujete po porodu bolestivou defekaci
(bolesti na WC pii ,,tlaeni na stolici®)

0 Nikdy

1 Vyjimecné
2 Nékdy

3 Tydné

4 Denné

Pokud byste dopfedu védéla, jak bude vypadat Vas
zdravotni stav po poslednim (dal$im) porodu.
Vybrala byste si:

1 Cisaisky vez

2 Normalni pFirozeny porod
3 Ji bych znovu nerodila

4 Nejsem t.C. rozhodnuta
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ARTICLE INFO ABSTRACT

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
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I]\(ﬁ/{:ﬁzrld;;rmeal protection was used to analyze and quantify perineal deformation and strain at the final stage of delivery. Results: The
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.
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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 (g;) 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 (g, >¢5). The latter quantities of interest are de-
fined as Ymax =1 — &, and €eq= N(e2 4+ €2 - g48,).

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) 28.4043.44
Body mass index ® 28.70 (23.0-37.9) 29.544-4.40
Duration of the second stage of labor, min 24 (15-106) 38.50+31.95
Head circumference, cm 34 (32-37) 3430+1.64
Neonatal weight, g 3530 (3220-4750)  3589+433.88
Apgar score at 1 min 9 (5-10) 8.60+1.65
Apgar score at 5 min 10 (8-10) 9.50+0.71

@ 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(—11.53t0 0) —2.0+3.87
Max 136.32 (76.83-381.20) 177.40 4 99.42
€« Min —38.35 (—79.61 to —16.62) —41.654+18.98
Max 40.35 (8.21-70.29) 42.974+20.13
Ymax 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; <Yymax, 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.
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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/sz 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-(I,-3) + C-| ———1 | + D-(I;-1)%,
(13)
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
_a&'y"

Sij

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 I3 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)

model A

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 c¢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,

model B model C
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model A

model B

model C

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 areas 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

model A

cBE8BELBIBEE

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
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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 23
60—80 14 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 off/on

off

Model Model Model Model Model

A B C A/B A/C
<20 70.2 89.9 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.
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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.
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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==0) 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-off,” 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=+2) 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 85.3 134
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 97.4 154

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.

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

Fig. 4 Scheme of the initial M ~
and final locations of the thumb a) b)
and index finger in various
modifications of VMPP on
aX@l plan.es of the perineum. o3 . .3 _1§ | 18 .5
a Simulations 5, 6, and 7. 5 7 \ 7 o 5. 3 \ Ji 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 ¢cm in simulation 22
(x=+5.5, 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, i.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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ARTICLE INFO ABSTRACT

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 « 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 cm 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).
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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(0.8) 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) 8.0(193-457) 095"
Epidural 2 (0.5) 2 (0.5) 0.98°
Instrumental delivery
Forceps 4(1.0) 3(0.7) 0.68¢
Vacuum extraction 17 (43) 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).

@ Values are given as mean (range) or number (percentage).
b 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¢

T o

IS

By i test and contingency tables.

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

Total
deliveries

(n=7065)
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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

Primiparas
(n=3534)

Multiparas
(n=3531)

Inclusion and exclusion
criteria evaluated

Excluded (n=615)
Scheduled cesarean (n=475)
Prematurity (n=81)
Disagreed with study (n=32)

Enrolled
(n=2919)

Precipitate delivery (n=10) Randomi
Coinciding deliveries (n=8) Zzation
Others (n=8) I 1
Mediolateral Lateral
episiotomy episiotomy
allocated allocated
(n=1452) (n=1467)
Did not receive Did not rt_ecei(ve )
intervention (n=1062) Mediolateral intervention (n=1067 L
L nai ateral
Labor resulting in fai Labor resulting in .
cesarean (n=2992) ep|3|°t0my cesarean (n=279) ep|S|0t0my
Vaginal deli(very wi)thout performed Va_gi_niil deli(vené 7Wsi;h0ut 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 (42.0%), 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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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,
Lateral episiotomy . ..
Mediolateral episiotorny and amount of analgesic use. Resglts: The .analysm mcludeq 266 women who underwent MLE and 297 women
Pain 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%)
of 297, and 78 (26.4%) of 295 in the LE group, respectively (P = 0.36). There were no significant differences in

Keywords:

Painful defecation
Visual analog scale

Wound healing 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 Considering all consequences of episiotomy and the results of clini-

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).
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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 4/- 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.
> Nonparametric analysis of variance (two-sample Wilcoxon test).
c 2
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 0.4 (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 (54) 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 04 (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.

¢ 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



156 J. Karbanova et al. / International Journal of Gynecology and Obstetrics 127 (2014) 152-156

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 (12.6) 031
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°

87/286 (30.4)  0.34°
72 (50-94) 0.12¢
75 (53-100) 0.62¢

Painful defecation
Cosmetic appearance, VAS score®
Overall satisfaction, VAS score ©

89/260 (34.2)
76 (62-98)
76 (60-100)

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
X 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 c¢m 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.
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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
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(p=0.86).

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

© 2016 Published by Elsevier B.V.

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
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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
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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(324) 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)
BMI‘ mean (range) 28.2(17.8-47.5) 28.0(20.0-45.7) 0.28P
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) 0.18>
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¢

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

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

¢ % 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 77]279 (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) 019>
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 47302 (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) 011>
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) 0.32P
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 .8 (0.0-1.0) 0.9 (0.0-1.0) 0.94°
ADL score .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 .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) 0.49°
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).
2 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 y? test.
d Score on a modified VAS [14,23].
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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 secondary
analysis; women after breech, twins or operative delivery
were excluded. Women in whom MLE or LE was per-
formed BC, were compared with women in whom epi-
siotomy was carried out at crowning (AC).

All data from the trial were analyzed, i.e. immediate
delivery outcome as well as responses to the question-
naires obtained from the participants at 24 and 72 h,
10 days, 3 and 6 months postpartum. Only women who
returned all the questionnaires were included in the sec-
ondary analysis. Those who did not fill in the question-
naires completely (e.g. omitted sexuality section or some
questions only) were not excluded. Women with a miss-
ing value in a specific outcome measure were not evalu-
ated for that measure. The numbers of missing answers
are given in Tables 3 and 4 where applicable.

Sub-analyses of outcomes after LE and MLE were per-
formed. The following variables were observed; obstetric
anal sphincter injuries (OASIS) rate, additional perineal
or vaginal trauma, 5-min Apgar score, arterial umbilical
cord pH, episiotomy length, duration of the 2nd stage of
labor, blood loss, infection, hematoma, dehiscence, need
for resuturing, pain, painful defecation, attempt of sexual
intercourse, regular sexual intercourse resumption, dys-
pareunia, anal incontinence and constipation.

The extent of the perineal trauma was evaluated by the
doctor and the midwife attending labor in a standardized
manner (2). The extent of blood loss at the delivery was
estimated and women with atonic postpartum hemor-
rhage were excluded from the blood loss evaluation. The
Visual Analogue Scale (range 0-100) (23), Verbal Rating
Score (24) and Interference with Activities of Daily Living
scales (25) were used for scoring postpartum pain. Anal
incontinence was scored using the Wexner score as it is
the most commonly used scoring system worldwide (26),
and St. Mark’s score as it was recommended for scoring
anal incontinence after the delivery (27).

SAS 9.4 (http://www.sas.com) and STATISTICA vI2
(http://www.statsoft.com) were used for the statistical
analysis. Basic statistical values were calculated for study
groups and subgroups. All data were checked for the
assumption of normality. Categorical variables were ana-
lyzed using the chi-squared test and described by contin-
gency tables. The comparison of variables in given groups
with respect to their distribution was performed using
non-parametric ANOVA (two-sample Wilcoxon test).
Multivariate regression controlling for third degree tear in

Z. Rusavy et al.

the case of painful defecation was used for multivariate
analysis.

Results

A total of 790 women fulfilled the inclusion and exclusion
criteria for the study (2) and a total of 577 (73.0%) par-
ticipants completed the trial; the follow-up questionnaires
were not provided in time by 213 participants (57 partici-
pants after 24 and 72 h, 154 participants after 10 days,
and additional two participants after 3 and 6 months). In
addition, the timing of episiotomy was not provided in
52 women, and 35 women had operative delivery, twin
pregnancy or breech delivery and were therefore excluded
from the analysis. In total, 490 women (84.9% of women
with complete follow up) were available for the secondary
analysis (86 BC, 404 AC). The groups did not differ in
age, body mass index, neonatal weight, occipito-posterior
presentation, shoulder dystocia or type of episiotomy per-
formed. Episiotomy BC at our institution is performed
mainly due to fetal distress. It was therefore significantly
more common among deliveries by doctors, whereas epi-
siotomy AC was equally frequent between midwives and
doctors (Table 1). Furthermore, as expected, women in

Table 1. Patient characteristics.

Before
crowning At crowning
(n = 86) (n = 404) p-value
Maternal age, years; 284 + 3.8 279 +£ 43 0.262
mean + SD
Body mass index; 28.1+ 4.0 279+ 4.2 0.64°
mean + SD
Occipito-posterior 5(5.8) 18 (4.5) 0.58°
presentation; n (%)
Shoulder dystocia; n (%) 4(4.7) 6(1.5) 0.08°
Fetal distress; n (%) 66 (76.7) 54 (13.4)  <0.001°
Person performing the episiotomy; n (%)
Doctor 77 (89.5) 171 (42.3) <0.001°
Midwife 9 (10.5) 233 (57.7)
Type of episiotomy; n (%)
Mediolateral 41 (47.7) 182 (45.1)  0.72°
Lateral 45 (52.3) 222 (55.0)
Apgar score at 5 min <8; 2(2.3) 2 (0.5) 0.14°
n (%)
Neonatal umbilical artery 7.2 (0.1) 7.3(0.1) <0.001°
pH; mean (+SD)
Duration of the 2nd 23.9 + 145 259 + 15.6 0.38°
stage, min; mean + SD
Birthweight, g; 3310 + 347 3364 + 433 0.27°

mean + SD

“Non-parametric ANOVA (two-sample Wilcoxon test).
PFisher’s exact test.
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the BC group had lower umbilical artery pH. See Table 1
for more details regarding patient characteristics.

The difference in the OASIS rate was not statistically
significant; however, OASIS occurred only in the AC
group (four after MLE and three after LE) (Table 2). Sta-
tistically significant differences in the incidence of addi-
tional vaginal trauma, length of episiotomy and estimated
blood loss were observed (Table 2). On sub-analyses, the
difference was significant only in the case of LE, whereas
in MLE no statistically significant difference was found.
In addition, no statistically significant differences between
the groups in postpartum pain evaluated using Visual
Analogue Scale, Verbal Rating Score, Activities of Daily
Living scale or number of analgesics taken were observed
at 24 and 72 h, 10 days, 3 and 6 months after delivery
(Table 3). The rate of painful defecation 10 days after
delivery was significantly increased in the BC group; this
difference was significant also in the multivariate analysis
controlling for OASIS (p < 0.001). Nonetheless, a sub-
analysis showed that this difference was present only in
the case of LE. Interestingly, this trend was not seen at 3
or 6 months after delivery (Table 3). The groups did not
differ in the rate of infection, hematoma in episiotomy,
need for resuturing or dehiscence. Regarding sexual func-
tions, no statistically significant differences between the
groups were observed in attempts at vaginal sex and
resumption of regular sexual intercourse (Table 4). How-
ever, sub-analyses revealed a statistically significant differ-
ence in the resumption of sexual intercourse in women
6 months after MLE in both the BC and AC groups [37
(92.5%) vs. 173 (99.4%), respectively, p = 0.02]. This
phenomenon was not observed in women after LE. The

Table 2. Postpartum trauma.

Before
crowning At crowning
(n = 86) (n = 404) p-value
Obstetric anal sphincter 0 (0.0) 7(1.7) 0.61°
injury; n (%)
Additional perineal 1(1.2) 13(3.2) 0.48°
trauma; n (%)
Additional vaginal 26 (30.2) 66 (16.3) 0.01°
trauma; n (%)
Length of episiotomy, 42 (11.1) 36 (8.4) <0.001°
mm; mean (£SD)
Estimated blood loss 366.7 +93.6 343.7 +£ 454 0.01°
excluding
uterine atony, mL;
mean + SD
Duration of repair, min; 143 £+ 6.1 12.9 £ 5.1 0.08?
mean + SD

“Non-parametric ANOVA (two-sample Wilcoxon test).
BFisher’s exact test.

Timing of episiotomy and delivery outcome

incidence of anal incontinence evaluated by St. Mark’s
and Wexner scores at 3 and 6 months postpartum were
comparable (Table 4), including sub-analyses. Only one
patient, after LE AC, had a Wexner score >9 at 3 months
after delivery. BC and AC groups did not differ in consti-
pation at 3 and 6 months postpartum, a sub-analysis
showed a statistically significant difference in constipation
at 3 months after LE between BC and AC [30 (66.7%) vs.
101 (46.5%), respectively, p = 0.02].

Discussion

Our hypothesis that performing episiotomy BC of the
fetal head is not superior to its performance at time of
crowning regarding functional postpartum outcome was
confirmed in most aspects. We were able to confirm that
performing episiotomy BC is associated with higher blood
loss, longer incision and more frequent additional vaginal
trauma. This was true mainly in the case of lateral epi-
siotomies. No statistically significant differences in the
extent of trauma on the perineum, healing, pain, resump-
tion of sexual intercourse and anal incontinence were
found. However, in spite of the fact that the difference
was not statistically significant, we were surprised to find
that all OASIS occurred when the episiotomies were per-
formed AC of the fetal head, regardless of its type.

The sub-analyses showed that the timing of the epi-
siotomy is of particular importance in the case of LE,
where early episiotomy was associated with worse imme-
diate outcome of the delivery (additional vaginal trauma,
increased length of the episiotomy, higher blood loss)
and painful defecation after 10 days. In the case of the
MLE the timing seems to be of less importance, as the
differences in outcome were not significant.

The finding that the length of the second stage of labor
was not significantly affected by the timing of episiotomy
was surprising. Shortening the second stage of labor due
to fetal distress is a frequent motivation for early epi-
siotomy, as demonstrated by lower mean umbilical artery
pH in the BC group. However, in spite of the fact that,
according to our data, performing early episiotomy does
not lead to significant shortening of the total length of
the second stage of labor, often, shortening only the criti-
cal terminal part of the second stage of labor is impor-
tant.

Albeit statistically significant, the difference was not
clinically significant, as both mean values were above the
physiological umbilical artery pH cut-off (i.e. above 7.2)
and the groups did not differ in the number of newborns
with a 5-min Apgar score below 8 (Table 1). The differ-
ence in the umbilical artery pH between the groups was
likely due to the uneven distribution of episiotomies per-
formed due to fetal distress. Therefore, from our data we

© 2015 Nordic Federation of Societies of Obstetrics and Gynecology, Acta Obstetricia et Gynecologica Scandinavica 95 (2016) 190-196 193



Timing of episiotomy and delivery outcome

Table 3. Evaluation of postpartum pain.

Z. Rusavy et al.

Answer not provided

Evaluation of pain Time after Before crowning At crowning Before At
Scores/domains childbirth (n = 86) (n = 404) n (%) n (%) p-value
Visual Analogue Scale; mean + SD 24 h 36+22 3.7+24 37 (43.0) 131 (32.4) 0.77°2
72 h 244+22 224+ 2.1 41 (47.7) 141 (34.9) 0.51°
10 days 26+24 24+ 22 5(5.8) 55 (13.6) 0.57°
3 months 48 +10.5 52 4+ 132 4(4.7) 25 (6.2) 0.16°
6 months 24+76 2.7 +10.3 1(1.2) 28 (6.9) 0.81°
Verbal Rating Scale; mean + SD 24 h 4.4 +1.7 42 +£20 20 (23.3) 65 (16.1) 0.54°
72 h 26+ 17 244+ 18 23 (26.7) 75 (18.6) 0.27°
10 days 2.1 +£20 20+ 19 0 (0.0) 1(0.2) 0.40°
3 months 0.8+ 1.0 0.8 & 1.1 1(1.2) 9(2.2) 0.59°
6 months 05+ 1.0 0.3 +0.7 1(1.2) 14 (3.5) 0.32°
Interference with Activities of Daily 24 h 51+2.0 47 +£23 20 (23.3) 68 (16.8) 0.112
Living scale; mean + SD 72 h 3.0+ 2.1 27+19 23 (26.7) 75 (18.6) 0.39?
10 days 23+20 224+ 2.1 1(1.2) 6 (1.5) 0.47°
3 months 0.1+0.3 0.1+ 0.5 0(0.0) 6 (1.5) 0.46°
6 months 0.1+0.3 0.0+ 0.2 1(1.2) 14 (3.5) 0.81°
Painful defecation; n (%) 10 days 40 (48.8) 110 (28.1) 4(4.7) 13 (3.2) <0.001°
3 months 14 (16.5) 61 (15.3) 1(1.2) 6 (1.5) 0.74°
6 months 4(4.7) 28 (7.2) 1(1.2) 14 (3.5) 0.63°
Number of analgesics within 10 days postpartum; 03+23 0.1+0.7 10 (11.6) 46 (11.4) 0.47°
mean + SD
Pain resolution within 10 days; n (%) 30 (55.6) 171 (62.4) 32 (37.2) 130 (32.2) 0.36°

The percentages are calculated from the total number of respondents. The number and percentage of participants who did not respond are

provided.
“Non-parametric ANOVA (two-sample Wilcoxon test).
PFisher’s exact test.

cannot conclude that the type of episiotomy or its timing
affects neonatal outcome.

The low number of episiotomies in the BC group and
the uneven distribution between the two groups reflects
the fact that the episiotomies were performed restrictively.
There is a general consensus about restricting the use of
episiotomy (20) and most unnecessary episiotomies are
performed for prophylactic reasons BC of the fetal head
(21). The Argentine Episiotomy Trial established that a
restrictive episiotomy rate above 30% is not clinically jus-
tified (28). The current version of Cochrane database
supports this opinion (20). The episiotomy rate of 27.1%
among nulliparas observed in the present study should
thus be considered to represent a restrictive approach.

The main limitation of the study is its very design, i.e.
secondary analysis of a large prospective study. The tim-
ing of episiotomy was not randomized and reflects com-
mon practice at our institution. Consequently, the groups
are not even in numbers. As a result, episiotomy BC was
more commonly performed due to fetal distress by a doc-
tor. This made it impossible to analyze multivariate
regression of neonatal outcome controlling for fetal dis-
tress as the indication for performing episiotomy. How-

ever, the authors consider that designing a randomized
controlled trial of such an extent aimed purely at the tim-
ing of episiotomy impractical and unethical, as it would
require a routine approach to episiotomy. Therefore,
properly prospectively collected data from a randomized
controlled study were used.

Another limitation is inherent to the follow up using
self-completed questionnaires. The highest drop-out rate
was observed at 10 days after delivery. The new mothers
are facing many challenges after discharge from the hos-
pital, as the system of community midwives in the Czech
Republic is generally scarcely available. As a result, 19.5%
of participants did not send in the questionnaire 10 days
after delivery. Although more than 90% of the mothers
sent the questionnaires at 3 and 6 months after the deliv-
ery, having missed the 10-day follow up their data was
considered incomplete and they were excluded from this
secondary analysis.

The main strengths include the complex evaluation of
the difference in the delivery outcome after episiotomy
performed before and at crowning of the fetal head.
Proper examination of all women in the study and
detailed follow up allowed us to study the importance of
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Table 4. Evaluation of sexuality and anal incontinence.

Timing of episiotomy and delivery outcome

Answer not provided

Before crowning At crowning Before At

(n = 86) (n = 404) n (%) n (%) p-value
Sexual intercourse after 3 months; n (%) 4 (86.1) 359 (90.9) 0 (0.0) 9(2.2) 0.17°
Sexual intercourse after 6 months; n (%) 2 (96.5) 382 (98.2) 1(1.2) 15 (3.7) 0.40°
Regular sexual intercourse after 3 months; n (%) 7 (56.6) 231 (60.3) 3 (3.5) 21 (5.2) 0.54°
Regular sexual intercourse after 6 months; n (%) 5(77.4) 287 (74.6) 2(2.3) 19 (4.7) 0.68°
De novo dyspareunia after 3 months; n (%) 1(67.1) 225 (60.5) 10 (11.6) 32 (7.9) 0.30°
De novo dyspareunia after 6 months; n (%) 0 (48.2) 174 (45.0) 3(3.5) 17 (4.2) 0.63°
St. Mark’’s score >5 after 3 months; n (%) 6 (7.0) 0 (5.0) 0 (0.0) 7(1.7) 0.44°
St. Mark'’s score >5 after 6 months; n (%) 0 (0.0) 10 (2.6) 1(1.2) 14 (3.5) 0.22°
Mean Wexner score after 3 months; mean + SD 0.7+ 1.0 0.7 +13 0 (0.0) 7 (1.7) 0.43?2
Mean Wexner score after 6 months; mean + SD 04+10 04 +09 1(1.2) 14 (3.5) 0.94°
Constipation after 3 months; n (%) 47 (54.7) 180 (45.5) 0 (0.0) 8(2.0) 0.12°
Constipation after 6 months; n (%) 37 (43.5) 147 (37.7) 1(1.2) 14 (3.5) 0.33°

The percentages are calculated from the total number of respondents. The number and percentage of participants who have not responded are

provided.
“Non-parametric ANOVA (two-sample Wilcoxon test).
®Fisher’s exact test.

the timing of an episiotomy regarding numerous outcome
measures. The data were collected prospectively in a con-
trolled manner and the episiotomies were properly and
uniformly performed and sutured.

To our knowledge this is the first study concerning
timing of episiotomy and its immediate short-term and
long-term outcome. Although there are no studies con-
cerning the timing of episiotomy in a non-instrumental
vaginal delivery, studies regarding timing of the epi-
siotomy in a forceps delivery have been published
(16,19,29). Nonetheless, women with operative delivery
were excluded from our statistical analysis. Our data sug-
gest that performing episiotomy BC is associated with sig-
nificantly higher blood loss. Although the difference is
not clinically significant (23 mL), this result is not sur-
prising and is in agreement with the expert opinion and
studies published previously (14,15,17,30).

When evaluating the maternal outcome of an obstetric
intervention, the functional outcome and long-term con-
sequences which may decrease the quality of life of the
new mother are of highest importance. It has been recog-
nized that restrictive episiotomy use is associated with
better functional outcome postpartum (20,28). This prac-
tice requires avoiding prophylactic episiotomy BC and
waiting to see whether episiotomy is needed until the
crowning of the fetal head. Our data show that this prac-
tice is not associated with worse maternal functional out-
come. The differences in blood loss, length of episiotomy
or the statistically insignificant difference in OASIS are
not clinically significant in light of the comparable
functional outcome in the short-term and long-term
follow up.

Conclusion

The evidence regarding the optimal timing of episiotomy
published so far is outdated and consists mainly of expert
opinions. The results of this study suggest that episiotomy
performed AC is associated with less additional vaginal
trauma, shorter length, lower estimated blood loss and
lower incidence of painful defecation 10 days after delivery.
However, no statistically significant differences in functional
outcome, i.e. incidence of complications, pain, attempt at
vaginal sex, resumption of sexual intercourse, dyspareunia
and anal incontinence, were observed in short-term and
long-term follow up. The sub-analyses have shown that the
timing of the episiotomy is of particular importance in the
case of LE, where episiotomy BC was associated with more
frequent additional vaginal trauma, increased length of the
episiotomy, higher blood loss and painful defecation after
10 days. Episiotomy AC is not associated with a deterio-
rated anatomical or functional delivery outcome. If early
episiotomy is necessary, MLE should be preferred. The
effect of episiotomy timing on levator ani injury and pelvic
organ prolapse development remains to be determined.
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ARTICLE INFO ABSTRACT

Objective: To conduct an international survey of anal incontinence assessment tools and the need to evaluate fre-
quency of occurrence of fecal urgency. Methods: A questionnaire on the use of anal incontinence assessment tools
was distributed between May and December 2012 among clinicians and researchers dealing with anal inconti-
nence, primarily in North America, Europe, and Asia. Results: A total of 143 responses were collected from 56
(39.2%) obstetricians, gynecologists, and urogynecologists; 71 (49.7%) colorectal surgeons, proctologists, and
general surgeons; and 16 (11.2%) physiotherapists, theoretical scientists, and gastroenterologists. Fourteen differ-
ent tools were reported—most commonly Wexner score (n = 78; 48.8%) and St Mark’s score (n = 29; 18.1%). No
scoring system was used by 24 (16.8%) respondents. Thirty-four (28.6%) used multiple tools. There was variation
in the reasons given for scoring the frequency of fecal urgency as 4 points when using St Mark’s score. Of 96 re-
spondents responding to a query about modifying the St Mark’s score, 88 (91.7%) agreed that fecal urgency
should be scored according to the frequency of occurrence. Conclusion: Although the Wexner score neglects
fecal urgency, it is the most commonly used scoring system. The study contributes to the standardization of ter-
minology and reproducibility of results in research and clinical management of anal incontinence.
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1. Introduction

Anal incontinence is the involuntary loss of flatus, or liquid or solid
stool through the anal sphincter, and is a serious and distressing condi-
tion. It can have a devastating effect on quality of life, including occupa-
tional, social, and sexual aspects [1].Childbirth is an important risk factor
for the development of anal incontinence. Brincat et al. [2] reported that
fecal incontinence was experienced by 6.4% of women 6 weeks after de-
livery and 5.3% of women 1 year after delivery. The cumulative inci-
dence rate of anal incontinence during pregnancy and after delivery in
previously continent nulliparous women was 10.3% in Europe [3].In a
study from South Africa, 6-week postpartum incidence of anal inconti-
nence was reported in 61.1% of women, with a 6-month persistence of
6.4% [4]. Some 54% of women with urinary incontinence, pelvic organ
prolapse, or both, reported anal incontinence, suggesting a significant
relationship between anal incontinence and other pelvic floor disorders
[5]. Diagnosis of anal incontinence requires a symptom-based approach
rather than a traditional disease-based approach, making subjective as-
sessment of the severity of anal incontinence superior to objective ex-
aminations [6]. Fecal urgency is the inability to suppress the sensation

* Corresponding author at: Department of Gynecology and Obstetrics, Medical Faculty and
University Hospital in Pilsen, Alej Svobody 80, Plzen, 304 60, Czech Republic. Tel.: +420 377
105 240; fax: +420 377 105 290.
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to defecate. It is a particularly important and bothersome aspect
of anal incontinence, which may be as limiting to an individual as
frank incontinence. For this reason, the evaluation of fecal urgency has
been incorporated into numerous tools for the assessment of anal
incontinence [7-13].

Designing and evaluating the most effective scoring systems for anal
incontinence are continuing goals. One of the first evaluation systems
ever described used a scale from 1 to 4 to differentiate a normal condi-
tion, gas incontinence, liquid fecal incontinence, and solid fecal inconti-
nence [14]. Pescatori et al. [ 15] included a scoring system to account for
the frequency of episodes of anal incontinence. This system was further
elaborated, and weightings were introduced into the anal incontinence
severity evaluation in the Anal Incontinence Severity Score [16]. Subse-
quently, the Cleveland research group developed the Wexner score—a
point system ranging from 0 to 20—that considers other relevant factors
such as change in quality of life and use of incontinence pads [17].This
system has been widely accepted by specialists despite the omission
of fecal urgency. More recently, Vaizey et al. [7] devised a modification
to the scoring system (St Mark’s score) that takes into consideration
fecal urgency and coping behavior such as taking constipating medi-
cines. In this system, fecal urgency is defined as the inability to defer def-
ecation for 15 minutes; however, the frequency of fecal urgency
episodes is not considered—absence of fecal urgency is scored as 0
points and any sign of fecal urgency is scored as 4 points [7]. The St
Mark’s score is recommended for the follow-up of women with obstet-
ric anal sphincter injury [18].
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Z. Rusavy et al. / International Journal of Gynecology and Obstetrics 126 (2014) 146-150 147

Although fecal urgency has been neglected in many scoring systems,
it can affect quality of life considerably—by its frequency as well as its
presence. Quality of life may be unaffected by rare urgency episodes,
and yet the final score would be altered considerably. This may be
why the Wexner score was found to be more reliable despite the lack
of fecal urgency assessment [19]. Similarly, the Fecal Incontinence Se-
verity Index (FISI), as a weighted score, was recommended in cases of
high-frequency incontinence; however, its applicability may be limited
owing to the lack of fecal urgency assessment [6].

Under the aegis of the International Urogynecological Association
(IUGA) we conducted an international survey of anal incontinence sever-
ity scoring systems and evaluation tools used by specialists. The primary
objective of the survey was to determine which scoring systems are
used most frequently. In addition, we proposed a modification to the St
Mark’s scoring system by dividing the scores for fecal urgency according
to the frequency of occurrence (0 = never, 1 = rarely, 2 = sometimes,
3 = weekly, 4 = daily). We sought the opinions of the surveyed experts
on this modification to assess the need to evaluate the frequency of occur-
rence of fecal urgency.

2. Materials and methods

A simple questionnaire was distributed between May and December
2012 among international experts who conduct research or clinically
manage anal incontinence, primarily in North America, Europe, and
Asia (obstetricians, gynecologists, urogynecologists, colorectal sur-
geons, proctologists, general surgeons, physiotherapists, theoretical sci-
entists, and gastroenterologists). The questionnaire provided a brief
introduction to the topic, an explanation of the reasoning behind the
proposed modification to the St Mark’s score, and three simple ques-
tions. The experts were asked which scoring system they used to assess
the severity of anal incontinence in their hospital. The respondents
using the St Mark’s score were asked to record the frequency of fecal ur-
gency episodes they scored as 4 points for fecal urgency. All experts
were then asked for their opinion of the modification to the St Mark’s
score to assess the frequency of occurrence of fecal urgency.

The questionnaire was disseminated via email, the IUGA weekly
newsletter, and in print format. Email addresses were obtained from
published studies on anal incontinence. PubMed, Medline, and Google
scholar databases were used to search for the publications. The follow-
ing keywords were used: anal, ano-rectal, fecal, incontinence, fecal ur-
gency, anal sphincter tear, injury, trauma, and OASIS. In addition, a
web-based survey was created, and a link was sent to [UGA members
via the IUGA weekly newsletter. The responses were compiled, ana-
lyzed separately, and are expressed as numbers and percentages. No
statistical significance calculations were necessary because the study
was a survey and purely descriptive. No ethical committee approval or
informed consent was necessary owing to the nature of the study.

3. Results

A total of 143 responses were received. The composition of partici-
pants was 56 (39.2%) obstetricians, gynecologists, and urogynecologists;
71 (49.7%) colorectal surgeons, proctologists, and general surgeons; and
16 (11.2%) physiotherapists, theoretical scientists, and gastroenterolo-
gists. The geographical distribution of the responses is presented in
Fig. 1. According to the survey, 24 (16.8%) respondents did not use any
scoring system for the evaluation of anal incontinence and these were
excluded from the analysis. Responses from the remaining 119 partici-
pants on the spectrum of evaluation tools used are presented in
Table 1. A total of 34 (28.8%) respondents used multiple tools for the
evaluation of anal incontinence. Respondents reported using 14 differ-
ent tools for assessing anal incontinence, totaling 161 responses. The
most commonly used tools were the Wexner score used by 79 (49.1%)
respondents, the St Mark’s (Vaizey) score used by 29 (18.0%) respon-
dents, and the Fecal Incontinence Quality of Life (FIQL, Rockwood)

score used by 21 (13.0%) respondents. Common tools for assessing
anal incontinence were distributed evenly among experts, except for
the FIQL, which was used less frequently by obstetricians and gynecolo-
gists. The FIQL scale is a tool for assessing quality of life rather than the
severity of anal incontinence, and was used predominantly in combina-
tion with an anal incontinence severity scoring system. The FIQL alone
was used by only one respondent.

Specific aspects of anal incontinence covered by the assessment
tools are presented in Table 2. Asubanalysis of the responses of special-
ists who used the most common scoring systems (Wexner, St Mark’s
score, or both) was then carried out to consider the combination of scor-
ing systems with quality-of-life assessment tools (Table 3). A total of 19
(19.6%) responders used a quality-of-life assessment tool in addition to
an anal incontinence severity scoring system, and this was highest
among surgeons (n = 15; 24.6%). Most obstetricians and gynecologists
used a severity scoring system alone (n = 25; 96.2%).

The responses of participants who reported using the St Mark’s score
to record frequency of fecal urgency episodes as 4 points are presented
in Table 4. No unequivocal answer was given to this question; 4 points
was scored for occurrence of regular episodes by 11 (37.9%) respon-
dents, as well as for any recent episode irrespective of frequency by 10
(34.5%) respondents. Inconsistent responses were given by individual
specialties on the frequency of fecal urgency episodes (Table 4). The an-
swer “when it affects quality of life” was given five times and always in
association with frequency of fecal urgency episodes (three times with
regular episodes, once with a recent episode of urgency regardless of
frequency, and once with daily occurrence). We assumed that effect
on quality of life was superior to frequency here and assigned these an-
swers to this specific response (Table 4).

Ninety-six (67.1%) respondents commented on the modification
proposed to the St Mark’s tool to score fecal urgency based on the fre-
quency of occurrence. Most respondents (n = 88; 91.7%) agreed with
the suggested modification (Table 5).

4. Discussion

Anal incontinence is a severe condition that can have a substantial
impact on the quality of life of affected individuals. Despite increased
scientific interest in developing a reliable and widely used instrument
to evaluate anal incontinence, significant variability exists in the way
these patients are assessed. Owing to its nature, anal incontinence is fre-
quently neglected by physicians who are not directly involved in its
treatment. Despite its potential association with pregnancy and deliv-
ery, gynecologists and even urogynecologists often tend to neglect
anal incontinence in the follow-up of patients post partum.

Fecal urgency was proven to be closely associated with external anal
sphincter dysfunction irrespective of rectal sensitivity and internal anal
sphincter dysfunction [20]. Its evaluation is therefore particularly im-
portant in the follow-up of individuals with obstetric anal sphincter in-
jury. The St Mark’s score has been recommended for this purpose [18].
In the present study, use of the St Mark’s score was not higher among
obstetricians and gynecologists compared with colorectal surgeons,
proctologists, and general surgeons. Other anal incontinence assess-
ment tools that take fecal urgency into account include the FIQL
(Rockwood), Manchester Health Questionnaire, Birmingham Bowel
and Urinary Symptoms Questionnaire, Australian Pelvic Floor Question-
naire, Colorectal-Anal Distress Inventory, and Rintala score [8-13]. All of
these are more complex tools for assessing quality of life with anal in-
continence. According to the results of the present study, 24.6% of sur-
geons used a tool for quality-of-life assessment in conjunction with
the Wexner or St Mark’s score, whereas this practice was rare among
obstetricians and gynecologists (3.8%), including urogynecologists.

A survey conducted among surgeons and gastroenterologists in
Spain also showed the dominance of the use of the Wexner score in
both groups [21]. The present study was designed to assess the scoring
of anal incontinence among obstetricians and gynecologists. As patients
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Table 1

Frequency of use of the individual anal incontinence scoring systems.?
Scoring system Ob/Gyn® Surgeon® Other? Total (n = 161)

(n =42) (n=199) (n = 20)

Wexner score [17] 20 (47.6) 51 (51.5) 8 (40.0) 79 (49.1)
St Mark's (Vaizey) score [7] 6 (14.3) 7(17.2) 6 (30.0) 29 (18.0)
FIQL Scale (Rockwood) [8] 2 (4.8) 6(16.2) 3(15.0) 21 (13.0)
FISI system [ 16] 5(11.9) 9 (9.1) 2 (10.0) 6(9.9)
AMS score [7] 0 3(3.0) 0 3 (1.9)
Australian Pelvic Floor Questionnaire [11] 1(2.4) 0 1(5.0) 2(1.2)
Pescatori score [15] 1(24) 1(1.0) 0 2(1.2)
Manchester Health Questionnaire [9] 2 (4.8) 0 0 2(1.2)
BBUSQ-22 [10] 1(24) 0 0 1(0.6)
CRADI - included in PFDI [12] 1(2.4) 0 0 1(0.6)
ePAQ [24] 1(2.4) 0 0 1(0.6)
Rintala score [13] 0 1(1.0) 0 1(0.6)
DDI [23] 1(2.4) 0 0 1(0.6)
Parks score [14] 0 1(1.0) 0 1(0.6)
Not specified 1(2.4) 0 0 1(0.6)

Abbreviations: FIQL, Fecal Incontinence Quality of Life; FISI, Fecal Incontinence Severity Index; AMS, American Medical Systems; BBUSQ-22; Birmingham Bowel and Urinary Symptoms
Questionnaire; CRADI; Colorectal-Anal Distress Inventory; PFDI, Pelvic Floor Distress Inventory; ePAQ, electronic Personal Assessment Questionnaire; DDI, Defecatory Distress Inventory.

¢ Values are given as number (percentage). Answers are not mutually exclusive.
b Ob/Gyn: obstetrician, gynecologist, urogynecologist.

€ Surgeon: colorectal surgeon, proctologist, general surgeon.

4 Other: physiotherapist, theoretical scientist, gastroenterologist.

Table 2
Overview of anal incontinence severity assessment tools.*
Scoring system Leakage Lifestyle Use of incontinence Taking constipating Fecal Specific QoL Other symptoms
- alteration pads medicines urgency measures (U1, POP)
Type Frequency
Wexner score [17] X X X X
St. Mark's (Vaizey) score [7] X X X X X X
FIQL Scale (Rockwood)[8] X
FISI system[16] X X
AMS score [7] X X X
Australian Pelvic Floor Questionnaire [11] X X X X X
Pescatori score [15] X X
Manchester Health Questionnaire [9] X X X X X X
BBUSQ-22 [10] X X
CRADI - included in PFDI [12] X X X X
ePAQ [24] X X X X X
Rintala score [13] X X X X
DDI [23] X
Parks score [14] X

Abbreviations: QoL, quality of life; POP, pelvic organ prolapse; U], urinary incontinence; FIQL, Fecal Incontinence Quality of Life; FISI, Fecal Incontinence Severity Index; AMS, American
Medical Systems; BBUSQ-22; Birmingham Bowel and Urinary Symptoms Questionnaire; CRADI; Colorectal-Anal Distress Inventory; PFDI, Pelvic Floor Distress Inventory; ePAQ, electronic

Personal Assessment Questionnaire; DDI, Defecatory Distress Inventory.
@ Aspects covered by individual tools f are marked “x.”

with anal incontinence are frequently treated by urogynecologists,
the International Urogynecology Association (IUGA) was asked for
assistance.

A major limitation of the survey is that the respondents’ level of ex-
pertise was not taken into consideration. In addition, despite a thorough

search of the literature and cooperation with IUGA, not all specialists in
the field were surveyed. The survey was conducted predominantly
among specialists involved in research, clinical evaluation, and treat-
ment of anal incontinence. We surveyed a large number of specialists
and assumed that those who did not respond to the survey either did

Table 3
Subanalysis of the use of the Wexner and St Mark’s scores.?
Ob/Gyn” Surgeon® Other Total
(n = 26) (n = 61) (n=10)
Wexner score 20 (76.9) 35(57.4) 3(30.0) 58 (59.8)
Wexner + QoL assessment tool® 0 9(14.8) 1(10.0) 10 (10.3)
St Mark's score 5(19.2) 7 (11.5) 2(20.0) 14 (144)
St Mark's + QoL assessment tool 1(3.8) 3(49) 0 4(4.1)
St Mark's + Wexner 0 4 (6.6) 2 (20.0) 6(6.2)
St Mark's + Wexner + QoL assessment tool 0 3(49) 2 (20.0) 5(5.2)

2 Values are given as number (percentage).
b Ob/Gyn: obstetrician, gynecologist, urogynecologist.
¢ Surgeon: colorectal surgeon, proctologist, general surgeon.

4 Other: physiotherapist, theoretical scientist, gastroenterologist.
e

QoL assessment tool = Fecal Incontinence Quality of Life Scale (Rockwood scale) or Birmingham Bowel and Urinary Symptoms Questionnaire.
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Table 4
Frequency of urgency resulting in a score of 4 points using the St Mark’s score.*
Ob/Gyn” Surgeon® Other? Total (n = 29)
(n=16) (n=17) (n=6)
Any recent episode of urgency regardless of frequency 2(333) 6(35.3) 2 (33.3) 10 (34.5)
Regular episodes 2(333) 7 (412) 2(333) 11(37.9)
Daily occurrence 1(16.7) 2(11.8) 0 3(10.3)
When it affects quality of life® 1(16.7) 2(11.8) 2 (33.3) 5(17.2)
Other 0 0 0 0

2 Values are given as number (percentage).

> Ob/Gyn: obstetrician, gynecologist, urogynecologist.

Surgeon: colorectal surgeon, proctologist, general surgeon.

Other: physiotherapist, theoretical scientist, gastroenterologist.

This response was always given in combination with a response about frequency.

c
d

e

Table 5
Opinion of the responders regarding modification of the St Mark's score to evaluate
frequency of fecal urgency episodes.*

0Ob/Gyn” Surgeon® Other? Total (n = 96)
(n = 36) (n = 50) (n = 10)
Agree 34 (94.4) 44.(88.0) 10 (100.0) 88 (91.7)
Disagree 2 (5.6) 6(12.0) 0 8 (8.3)

¢ Values are given as number (percentage).

b Ob/Gyn: obstetrician, gynecologist, urogynecologist.

¢ Surgeon: colorectal surgeon, proctologist, general surgeon.

4 Other: physiotherapist, theoretical scientist, gastroenterologist.

not consider themselves experts in the field, or did not have an interest
in anal incontinence. The responses of those who did not use any system
for anal incontinence severity evaluation were excluded from the anal-
ysis. This was because we hypothesized that most of the specialists who
were surveyed and who did not respond, also did not use any scoring
system for evaluation of the severity of anal incontinence.

The development and use of tools for the assessment of anal in-
continence is in its infancy [22]. A simple and fast tool to assess the
severity of anal incontinence, which could be combined with a
more comprehensive questionnaire on quality of life, is still needed.
The most frequently used tools (Wexner score and St Mark’s score)
fulfill these criteria; however, they do not take into account fecal ur-
gency or they overemphasize its importance by ignoring its frequen-
cy. As the St Mark’s score does not provide any options to score the
frequency of fecal urgency, inconsistency and ambiguity exist
among specialists regarding the frequency of episodes scored as 4
points in the scoring system.

In conclusion, the results of the present study confirm that although
the Wexner score neglects fecal urgency, it is currently the most com-
monly used anal incontinence scoring system. In addition, most of the
specialists dealing with anal incontinence in their clinical or scientific
practice agreed that fecal urgency and its frequency should be consid-
ered when scoring anal incontinence severity.
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