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ABSTRACT 

Objective: To compare efficacy and complication of  a rapid (one-step) with stepwise

applicationofnegativepressureforvacuumextraction.
Materials and Methods: Allpregnantwomen laboring inHealthPromotionHospital,Bangkok

betweenOctober1st,2002toSeptember30th,2007weresimplerandomisedtobeassisted
by the rapidvacuumapplication (studygroup)orby thestepwisevacuumapplication
technique(controlgroup). Eachhadthesuitableconditions forvacuumassisteddelivery.
Patientsandobstetricianswereblindedtothetechniqueused.Duringthe labour, thetime
forvacuumapplication,traction,anddeliverywererecorded.Theeffectivenessofmethods
ofapplication,morbidityofmotherandinfantwereevaluatedbyanotherdoctor.

Results:  Threehundredandseventypregnantwomenwererandomizedlystudied.There
werenoseriouscomplicationsduringorfollowingtheproceduresinbothgroups.Theboth
techniquewerenosignificantdifferenceincupdetachmentrate,procedurefailurerate,birth
passage injury, fetal injury,hyperbilirubinemia,breastfeeding failure,perinealpainafter
delivery,perinealwound infectionandpostpartumhaemorrhage.Themeandecreasing
pressure timeand traction time instudygroup (n=182)were125.6and977.2seconds
respectively.Meanwhile,inthecontrolgroup(n=188),themeandecreasingpressuretime
andtractiontimewere615.2and941.4secondsrespectively. Thetractiontimeswerenot
different (p=0.29),but the totalprocedure times instudygroupwere less than incontrol
group(p<0.0001).TheApgar’sscoreswerenotdifferentbetweentwogroups,bothat1stand
5thminute (p=0.04,0.16respectively). For the fetusdeliveringwith the indicationof fetal
distresscaseshad lessbirthasphyxia in thestudygroup than incontrolgroup(p<0.001)
Thetractiontimeoftwobirthasphyxiagroupswerenotdifferent(p=0.23)buttheapplication
and total procedure time of both groups were significantly different (p<0.01, 0.01
respectively).

Conclusion:  Rapidapplicationof vacuumnotonlyhas thesameefficiencyandsafetyas
stepwiseapplicationbutalsobeusefulinthefetaldistresscasesbecauseithassignificantly
shortertimeofavacuumextraction.


Keywords:  vacuumextractionassistedvaginaldelivery, rapid,stepwisenegativepressure

application
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 Assisted vaginal deliveryhasbecomean
integralpartofobstetriccare; theobstetric forceps
andvacuumextractorwere theprimary instrument
usedinassistingvaginaldelivery. Ratesofvacuum
extractionvaryaround4.3% inThailand(1),10% in
CanadaandtheMiddleEast(2)andrapidlybecomes
the method of choice for many assisted vaginal
deliveries.  When assisted vaginal delivery is
required, the vacuum extraction should often be
chosen first especially in less difficult cases;
principallybecause it is significantly less likely to
injure the mother,(3) though failure of attempted
vacuumextractionwilloccurmoreoften than failed
forcepsdelivery.(4)  Indications forvacuumassisted
delivery includeprolongedsecondstageof labor,
suspicionofactualorpotential fetal compromise,
deeptransversearrestof fetalheadandshortening
ofsecondstageof labor forpoormaternaleffort.(5,6)
The vacuumextractor is contraindicated in face,
brow or breech presentation and preterm baby
becauseof thehigh riskof cephalhematomaand
intracranialhaemorrhage.(7) There isa traditional
recommendation that, forvacuumcupapplication,
the operator should gradually increase negative
pressureat0.2kg/cm2every twominutes, toreach
0.8kg/cm2over8 to10minutes.Theoretically, this
processwouldallowthecuptobefirmlyattachedto
the fetal head, thus decreasing the chance of
vacuumextractionfailure.(8) However,someexperts
suggest that this  concept is  unnecessary and
wastestime,(9)particularlyinfetalcompromisedcase.
Thereisnosignificantdifferenceinthetractionforce
developedbetweenstepwiseandrapidapplications
ofthevacuum(10)andanadequatechignoncanoccur
withinone to twominutesofcreating thevacuum,
and traction may also be commenced after one
minutewithoutcompromisingefficiencyandsafety.(11)
Ithasbeenproposedthat,forthesoftcups,negative
pressurecouldbeincreasedto0.8kg/cm2inassoon
asoneminute.(12) Theoreticallypotentialadverse
effects of rapid application of vacuum extraction
include cup detachment, injury of the fetal scalp
and blood vessels. The perception that vacuum
extractionistooslowtobeusedwhenrapiddelivery

is required (e.g. severe fetal distress) may not
therefore be supported.  In some countries
nowadaysmostobstetriciansstilluse thestepwise
negativepressureapplication, in thebelief that this
canpreventcupdetachment. Theobjectiveofour
study is to evaluate  whether there are any
differences in efficacy (by measuring procedure
outcomes)andsafety (bymeasuringmotherand
neonatal outcomes) of rapid versus stepwise
negativepressureapplications forvacuumassisted
vaginaldelivery.

Materials and Methods 
 All pregnant women laboring in Health
PromotionHospital,BangkokfromOctober1st,2002
to September 30th, 2007 were the studying
population. Inclusioncriteriawere theparticipants,
requiredvacuumassistwithat leastoneof these
following indications: prolonged second stage,
suspicionof actual or potential fetal compromise
(intrauterine hypoxia),(13) deep transverse arrest
of fetalheadorshorteningof thesecondstageof
labor for poor maternal effort.  The prerequisite
conditionsfor theoperationwerefullydilatedcervix,
onehundredpercenteffacement, fetalheadat the
station at least 3 cm.  below the ischial spines,
rupturedamnioticmembranesandinformedconsent.
Exclusion criteria were multiple pregnancy,
gestational age <37 weeks, previous uterine
scar, non cephalic presentation or those with
contraindications forvaginaldelivery frommaternal
orfetalcomplications.Patientswererandomizedby
simple randomization for vacuum extraction by
either a rapid (one-step) within 120 seconds or
conventionalstepwiseapplicationwithin600seconds
ofnegativepressure.The topicsof interestwere:
successorfailurerate(failedtractionofvacuumwas
thetractionafterusingtractiontimemorethan30
minute with subsequent delivery by forceps or
caesareansection),(13)detachment rate (theslipof
cup during traction after complete application),
durationofvacuumapplication (time fromapplying
thecup tocompletely lowering thepressure to0.8
kg/cm2), traction time(time fromstarting topull the
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vacuumtractoruntilbirthof fetalheador failureof
theprocedure),birthpassageinjuryincludingdegree
ofperineal tears,cervicalanduterine tears,actual
modeofdelivery,postpartumhaemorrhage,birth
asphyxia,(13) fetal injury includingscalpabrasionor
laceration,cephalhematoma,subgalealhemorrhage,
intracranial injury, neonatal hyperbilirubinemia,
perinealpainafterdelivery,perinealwoundinfection,
retinalhemorrhage,breastfeeding failure,perinatal
death and maternal satisfaction (using 5-point
satisfactory rating scale for subjectively self
evaluation).  The protocol was reviewed and
approved by the ethic committee of Health
PromotionHospitalBangkok.Toprotect theprivacy
of thepatients, their namesanduniquepersonal
informationwerenotrecordedorreleased.

Statistical analysis 
 The sample size was calculated by
assumingadifference in failure ratebetween two
groupsof13% from the literature review,(11,14) 125
womenwere required ineachgroup toachievea
powerof0.8andatypeIerrorof0.05with20%(30

casesofeachgroup)adding incasewithdrawnor
lost to follow-upsoat leastofeachgroupwere150
cases.(15)TheresultwereanalyzedbySPSSversion
9.0.Continuousvariableswerecomparedusingthe
T-test.Categoricalvariablesandthequalityofeach
procedurewere comparedby usingChi-squared
analysis.Atwo–tailedp-valueoflessthan0.05was
consideredstatisticallysignificant.

Results 
 FromOctober1st,2002 toSeptember30th,
2007, total 5,367 deliveries in Health Promotion
Hospital,Bangkokwereassessedforeligibility. But
only432were included.Sixty twoparticipantsor
14.35%refused toparticipate. Threehundredand
seventyconsecutivepatientswererandomizedtobe
deliveriedbyvacuumassistedvaginaldeliverywith
eitherrapid(n=182cases)orstepwise(n=188cases)
negative pressure application.  There were no
differences in patient characteristics and also
indicationofvacuumdeliveriesbetween rapidand
stepwisemethods(Table1).


Table 1.Demographicdataofstudyingpopulation.(370cases)


Data  Rapid group Stepwise group  p-value 
  (n=182) (n=188)    
Patientcharacteristics(mean+SD)
 Averageage(yrs) 27.6(+4.4) 28.3(+5.4) 0.21
 Parity* 1.0 1.0 -
 Gestationalage(wks) 38.8(+1.2) 38.8(+1.1) 0.72
 Birthweight(gm.) 3184.0(+352.4) 3169.0(+395.1) 0.69
Procedureindicationsn(%)   0.83
 Poormothereffort 144(79.1) 151(80.3) 
 Prolongsecondstage 20(11.0) 18(9.6) 
 Fetaldistress 11(6.0) 9(4.8)  
 Deeptransversearrest 7(3.8) 10(5.3) 

*Medium

 There were 18 cases of birth passage
injurieswhichwere3rd degree tearof episiotomy
wound, tearof lateral vaginalwall, anterior labial
minora.Thekindandseverityof injuriescouldnot

be compared between two groups because of
limitationofcases.However,overall thematernal
outcomesasbirthpassage injury,perinealwound
infection,perinealpainafterdelivery, postpartum
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haemorrhageandmaternal satisfactionwerenot statisticallydifferentbetweentwogroups(Table2).

Table 2.Thematernaloutcomes(370cases)


  Rapid group Stepwise group p-value 
Data  (n=182) (n=188)  
Maternaloutcome(%)
 Birthpassageinjury 5.5 4.3 0.58
 Perinealwoundinfection 2.8 3.2 0.80
 Perinealpainafterdelivery 4.4 4.3 0.95
 Postpartumhaemorrhage 0.6 1.6 0.33
 Maternalsatisfaction* 91.8 88.3 0.27

*using5-pointsatisfactoryscales(3ormorewereinterpretedtobesatisfactory)
5=Superior4=AboveSatisfactory3=Satisfactory2=NeedsImprovement1=Unsatisfactory

 The failure rate of rapid group, 8.8% was
morethanof stepwisegroups,6.9%but theywere
notstatisticallysignificant. Thedetachment rateof
rapid group, 4.4% was nearly the same as of
stepwisegroup,4.3% (not statistically significant
difference).  The mean time of rapid negative
pressure procedure application was 125.625

seconds, meanwhile it was 615.192 seconds in
stepwiseapplication.However,thetractiontimewas
notdifferentas inTable3. Whether themodeof
deliverywasvacuumextractionornot, the study
continuallyperformedonmaternal, neonatal and
procedureoutcome(nottobeexcluded).


Table 3.Theprocedureoutcomes(370cases)


  Rapid group Stepwise group p-value 
Data  (n=182) (n=188) 
-Actualmodeofdeliveryn(%)   0.79
 Vacuumextraction 166(91.2) 175(93.1)
 Cesareansection 15(8.2) 12(6.4)
 Forcepsextraction 1(0.6) 1(0.5)
-Failureraten(%) 16(8.8) 13(6.9) 0.50
-Detachmentraten(%) 8(4.4) 8(4.3) 0.95
-Proceduretime (secondsmeans+SD)
 Negativepressureapplicationtime 125.6(+2.6) 615.2(+11.9) 0.00*
 Tractiontime 977.2(+326.4) 941.4(+318.3) 0.29
 Totalvacuumproceduretime 1102.8(+326.2) 1556.6(+317.9) 0.00*

*Statisticalsignificantp<0.05

 Thepercentageofbirthasphyxia instepwise
and rapid groups were 9.6 and 3.3 respectively
whichwerestatisticallydifferent(p<0.05).Theother
overall neonatal outcomes e.g.Apgar score and
neonatal injury between two groups were not

different(Table4). Therewere3newborns inrapid
group and 2 newborns in stepwise group which
were incompletely followedup (less than7days),
becausetheirmotherswerelosttofollow-up.
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Table 4.Theneonataloutcomes(370cases)


  Rapid group  Stepwise group p-value 
Data  (n=182) (n=188) 
APGARscore(mean+SD)
 -At1stminute 8.9(+0.6) 8.8(+0.7) 0.04*
 -At5thminute 10.0(+0.4) 9.9(+0.4) 0.16
Birthasphyxia**n(%) 6(3.3) 18(9.6) 0.01*
Neonatalhyperbilirubinemian(%) 1(0.6) 3(1.6) 0.33
NeonatalInjuryn(%)
 -Cephalhematoma 4(2.2) 9(4.8) 0.18
 -Retinalhemorrhage 0 0 -
 -Breastfeedingfailure 0 0 -
 -Perinataldeath 0 0 -

*Statisticallysignificantp<0.05**APGARscoreat1stminute=0-7(15)

 Focusing on the birth asphyxia, the birth
asphyxianewbornsfromstepwisegroupweremore

statisticallysignificant than those fromrapidgroup
(p<0.05)(Table5).

Table 5.Thedetailedoutcomeoffetaldistressgroup(21cases)


Types of negative pressure 
application Birth asphyxia No birth asphyxia p-value 
 (n=10) (n=11) 
Rapid 1(9.1%) 10(90.9%)
Stepwise 8(88.9%) 1(11.1%) 0.00*

*Statisticallysignificantp<0.05

 In theTable6 thenewbornswhodelivered
with either failure or detachment of vacuum
extraction had the cephalhematoma more often
than those who delivered without (p<0.05). The

comparisonofcephalhematomarate in thegroupof
failureanddetachmentcouldnotbedonebecauseof
thelimitationofcases.


Table 6.Thecephalhematomavsfailureanddetachmentofvacuumextraction


Data Vacuum Extraction   Cephalhematoma (n) 
  Yes  No p-value 
Failure    0.00*
 -Yes 5  24
 -No 8  333   
Detachment    0.00*
 -Yes 4  12
 -No 9  345 

*Statisticallysignificantp<0.05
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Themeans timeofapplicationand totalprocedure
time were significantly different, meanwhile the
traction timewas thesame.  Theshorter time in

deliveryoffetaldistresswas,thelessbirthasphyxia
occurred.


Table 7.Theeffectofvacuumproceduretimeandfetaloutcomeinfetaldistressgroup(21cases).


Data Birth asphyxia Non birth asphyxia p-value 
 (n=10) (n=11)
Applicationtime 564.2 172.3 0.00*
Tractiontime 1187.0 936.0 0.23
Totalproceduretime 1751.2 1108.27 0.01*

*Statisticallysignificantp<0.05

Discussion
 Thepresentstudyfoundnodifferences in the
patient characteristicsbetween thestepwiseand
rapidapplicationso thechosensampleswere from
thesamepopulation.Thematernaloutcomesand
complicationsofbothgroupswerethesame.None
of the case in two groups was discontinued
because the design of this study was short and
almostwasdoneduringhospitalization.Thefailure
anddetachment ratesof the twogroupswerenot
statisticallydifferent.Afetalmalposition,highstation
and nulliparity were associated with failure of
vacuum-assisteddeliveries(16,17) butnosupported
data inthisstudy.Moreoverthecontributingfactors
were the experience and skill of obstetricians in
evaluation and diagnosis of cephalo-pelvic
disproportion condition before doing vacuum
extraction.Theprocedure timeswere thesame in
the traction time while the negative pressure
applicationtimeweredifferent.Becausethetraction
time were equal, so they were assumed that no
difference in thedifficultiesof theprocedure.The
meanApgar score at 1st and 5thminute were not
different, but thenumbersof birth asphyxia from
rapid negative application procedure were
significantly less thanstepwiseone (p<0.05). An
incidenceofcaphalhematomawasaboutof6.4per
1000 vacuum extraction.(18,19)  In this study, the
incidence in rapidandstepwisegroupswere2.198
and4.787per1000vacuumextraction,respectively.
It is widely believed that the vacuum cup will

dislodgebeforecausingserious fetal traumasothe
shortertimeofcupapplicationandtractionmightbe
helpful indecreasingthecephalhematomahowever
theappropriate indication,skillsandexperienceof
obstetricianswerealso importance.(20,21) Theslipof
thevacuumcupwasalsoacommoncauseof fetal
head injuries.  It took place not only from poor
artificialcaputsuccedaneum(chignon) formingbut
also fromunsuitablepositionapplicationofcupand
wrong direction of traction, which was not
perpendicular to thecup.(22) Thebestpositionof
vacuumcupisoverthepointofcranialflexion,orthe
pivot point.  Anatomically, the pivot point is an
imaginaryspotover thesagittalsutureof the fetal
skull, 1-2 cm. anterior to the posterior fontanel.
Nevertheless theirdetachment rateandother fetal
complicationsofbothgroupswerenotdifferent.(23)
So their safety were the same in both groups.
Theoccurrenceofbirthasphyxiaor fetaldistress,
whichwasdiagnosedbeforedelivery, in the rapid
negativepressureapplicationgroupwaslesserthan
theothergroupwithstatisticsignificance(p<0.05).
Asshown in theTable7, theapplication timeof the
birthasphyxiagroupwas lesser thannonasphyxia
group (p<0.05), while the traction time was not
different.  This means that the shortening of
application timemaysave the fetal distress from
birth asphyxia.  When the fetuses were quickly
deliveried, they had more chance to be out of
compromisedcondition in theuterusand received
early resuscitation.So for fetaldistresscase, the
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shorter the timeofdelivery, thebetter theneonatal
condition. Inaddition thesafety recommendations
forvacuum-assisteddelivery focuson limiting the
numberofpullsandthedurationoftheprocedureby
sustaining the traction forceduring traction.(24) The
longdurationofvacuumextractionmayfirst leadto
compromisethefetusfirst,andthentothemother.(25)
 In conclusion, rapid negative pressure
applicationofvacuumnotonlysignificantly reduced
thedurationofavacuumextractionprocedurewith
the same efficiency and safety as stepwise
applicationbutalsobeuseful in the fetaldistress
condition.However itshouldbecarefullyusedwith
correct technique and precise evaluation of
cephalopelvicdisproportion.
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การศึกษาแบบสุ่มเปรียบเทียบระหว่างการลดความดันแบบขั้นตอนเดียวกับแบบทีละขั้นสำหรับการ

ใช้เครื่องดึงสุญญากาศช่วยคลอด


สันทิตบุณยะส่ง


วัตถุประสงค์:  เพื่อศึกษาเปรียบเทียบประสิทธิภาพและภาวะแทรกซ้อนระหว่าง วิธีใช้การลดความดันแบบขั้นตอนเดียวกับแบบทีละ

ขั้นของเครื่องดึงสุญญากาศเพื่อช่วยคลอด 

วัสดุและวิธีการ:  สตรีตั้งครรภ์ทั้งหมดที่มาคลอดที่ รพ.ส่งเสริมสุขภาพ กรุงเทพ ระหว่าง 1 ต.ค. 2545 ถึง 30 ก.ย. 2550  ที่มีสภาพ

เหมาะสมในการช่วยคลอดด้วยเครื่องดึงสุญญากาศและยินยอมเข้าร่วมการศึกษา ได้รับการเลือกแบบสุ่มเพื่อช่วยคลอดโดยใช้เครื่อง

ดึงสุญญากาศแบบลดความดันลง 0.8 กก./ตร.ซม. ทันทีภายในระยะเวลา 2 นาที (กลุ่มศึกษา)  หรือแบบการลดความดันทีละ 0.2  

กก./ตร.ซม. ทุก 2 นาทีจนความดันลดลง 0.8 กก./ตร.ซม.(กลุ่มเปรียบเทียบ) สตรีตั้งครรภ์และสูติแพทย์ที่ทำคลอดไม่ทราบว่าใช้

เทคนิคใด  ทำการบันทึกเวลาที่ใช้ในการใส่ถ้วยสุญญากาศและลดความดัน  เวลาในการดึงและช่วยคลอด  ประสิทธิภาพของวิธีช่วย

คลอดทั้งสองกลุ่ม   ภาวะแทรกซ้อนของมารดาและทารกที่เกิดขึ้น  โดยถูกประเมินโดยแพทย์อีกท่านหนึ่ง  

ผลการศึกษา :  กลุ่มศึกษามีจำนวน 182 ราย และกลุ่มเปรียบเทียบจำนวน 188 ราย ไม่พบภาวะแทรกซ้อนที่แตกต่างกันอย่างมีนัย

สำคัญทางสถิติระหว่างสองกลุ่มในเรื่อง การล้มเหลวของการใช้เครื่องดึงสุญญากาศ การหลุดของถ้วยสุญญากาศ  และภาวะ

แทรกซ้อนในมารดาและทารกแรกเกิด ระยะเวลาเฉลี่ยในการลดความดัน  และออกแรงดึงช่วยคลอดในกลุ่มศึกษาเท่ากับ 125.6 

วินาที  และ 977.2 วินาที  ในกลุ่มเปรียบเทียบเท่ากับ 615.2 วินาที  และ 941.4 วินาทีตามลำดับ  ทั้งสองกลุ่มมีระยะเวลาในการ

ออกแรงดึงเฉลี่ยไม่แตกต่างกันอย่างมีนัยสำคัญ (p=0.29) แต่ทารกที่มีภาวะเครียดระหว่างคลอดมีภาวะขาดอากาศในกลุ่มศึกษา

น้อยกว่ากลุ่มควบคุม (p<0.001)   

สรุป:  การช่วยคลอดด้วยเครื่องดึงสุญญากาศที่ใช้วิธีลดความดันของแบบขั้นตอนเดียว  นอกจากจะมีความปลอดภัยและมีประสิทธิ

ภาพพอกับการลดความดันแบบทีละขั้นแล้ว  ยังได้ผลดีในการช่วยคลอดทารกที่มีภาวะเครียดในระหว่างคลอด  เนื่องจากใช้เวลาใน

การทำคลอดสั้นกว่าการลดความดันแบบทีละขั้น     



