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ABSTRACT

Summary aim of this study was to gain insight into umbilical cord prolapse (UCP)
reported by primary care midwives in the Netherlands. Eight cases of UCP were
reported by midwives who participated in a postgraduate training programme
developed for Dutch community-based midwives called ‘CAVE’ (pre-hospital obstetric
emergency course). Cases were analysed using midwifery charts, ambulance report
forms and discharge letters. Procedures to alleviate cord pressure, ambulance timing,
mode of delivery and neonatal outcomes were inventoried. Diagnosis to delivery
interval (DDI) and risk factors were identified. Six cases of UCP occurred at home. Risk
factors such as malpresentation (breech) and /or unengaged presenting part were found
in four cases, but only two (unengaged fetal head) were known to the midwife prior
to birth. Retrograde bladder filling (2/8), manual elevation of the fetal head (7/8) and
Trendelenburg position (1/8) was applied. DDI varied from 13-72 minutes. One infant
died of severe birth asphyxia; the other infants recovered and were discharged in good
condition. We conclude UCP at home leads to an increased DDI, but no association with
a less favourable perinatal outcome was found. Continuing multidisciplinary training
is encouraged and multidisciplinary guidelines should be developed and implemented.



INTRODUCTION

Umbilical Cord Prolapse (UCP), occurs in 2 of 1000 births. 2 Compression and spasm of
cord vessels caused by cold or manipulation, can lead to asphyxia and perinatal death
(91 per 1000 births). ™ Risk factors for UCP are malpresentation (e.g. breech or transverse
position), preterm birth, (grand) multiparity, polyhydramnion, low birth weight and
spontaneous (SROM) or artificial rupture of membranes (AROM) in case of unengaged
fetal head. %5411 Manual elevation of the presenting part, Trendelenburg position and
retrograde bladder filling are effective methods to relieve cord pressure. > %" Wrapping
warm swabs around the cord to prevent reactive vasoconstriction are not proven to
be beneficial. > When cord compression leads to an abnormal fetal heart pattern, birth
within 30 minutes is indicated, either vaginally or by caesarean section (CS). '* But, when
cord pressure is sufficiently relieved to achieve a reassuring fetal heart pattern, birth
within 60 minutes may still be acceptable. 2

Almost one third of Dutch women give birth in primary care, of which 60% at home.
These are women at low risk of complications that indicate referral to secondary care, as
described in the Dutch obstetric indication list.

In order to reduce diagnosis-to-delivery interval (DDI), obstetrical emergency training
is of great importance and should be regularly updated. 215! Studies have shown the
effectiveness of obstetric emergency courses. ! In the Netherlands, postgraduate courses
such as MOET (Managing Obstetric Emergency and Trauma) for obstetricians and the
pre-hospital emergency course, CAVE, for midwives are provided. 17

UCP is not registered in the Dutch Perinatal Registry and therefore prevalence and
mortality rates of UCP in the Netherlands are unknown. In addition, there are no
national guidelines available concerning UCP. Protocols concerning ambulance care in
obstetric emergencies do exist for ambulance personnel and birth attendants. 13%° The
Dutch government has set a statutory limit that ambulance referrals, from the initial call
to the ambulance dispatcher to hospital arrival, should not exceed 45 minutes. 18192022
Both the geographic characteristics of the country and excellent road networks allow
99.7% of patients to reach an obstetric department within this time frame.

The management and outcome of UCP in the Netherlands have not been evaluated yet.
As home birth is an important part of the Dutch obstetrical system, we were interested in
the management and outcomes of UCP occurring in primary midwifery care. We aimed
to gain insight into UCP reported by primary care midwives in the Netherlands.
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METHODS

This study received ethical approval from the Leiden University Medical Centre ethical
board (Study code: P11.105).

Data collection

From April 2008 to April 2009, primary care midwives who attended the CAVE course
were requested to participate in this study. Upon inclusion, midwives were asked to
report obstetric emergencies such as post-partum haemorrhage (PPH), shoulder dystocia,
umbilical cord prolapse, unexpected breech birth, (pre) eclampsia, and resuscitation of
the newborn or mother. The midwives who agreed to participate in this study reported
all obstetric emergencies for twelve consecutive months. The participants received a
monthly e-mail linked to a password-protected Internet site. When reporting an obstetric
emergency, the participant was asked to fill out a detailed case registration form (CRF)
containing information on received care during pregnancy and birth, and maternal as
well as neonatal outcome. Anonymous medical files, discharge letters and laboratory
results were requested. If data were incomplete or inconclusive, the attending midwife
was contacted for the missing documents. In this paper we report the case-series of UCP
in this cohort. Medical files of UCP were assessed for parity, age, gestational age and
fetal presentation (cephalic or breech and engagement in the pelvis). Items specifically
concerning management of UCP, such as procedures to alleviate cord compression,
time of onset of ambulance care, on-scene time by the ambulance, arrival in hospital (if
applicable) and mode of delivery (vaginal or CS), were collected. Neonatal outcomes
concerning mortality and morbidity (Apgar score, neonatal intensive care admission,
birth asphyxia) and maternal complications were collected. The DDI was calculated for
every case. We defined DDI as starting from the moment the diagnosis was made by
either the woman when the umbilical cord was visualised outside the vagina or by the
midwife during vaginal examination. We identified risk factors for UCP as noted on
midwifery, ambulance and hospital charts.

Data was collected and transferred to Microsoft Excel 2010 (Microsoft, Redmond,
Washington, USA). Medians and ranges were calculated using IBM Statistics Data Editor
(SPSS), version 21 (SPSS Inc., Chicago, IL, USA).

RESULTS

All midwives (n= 584) who registered for the CAVE course were asked to participate, of
which 548 (92%) agreed to contribute to this study. 312 obstetricemergencies were reported
from April 2008 to April 2010: 192 cases of PPH (62%), 55 cases of shoulderdystocia



(17%), 45 cases of resuscitation of the newborn (14%), nine cases of unexpected breech
birth (3%), eight cases of UCP (3%) and three other complications (1%).

Eight cases of UCP were reported during the study period. Of the eight reported cases,
six occurred at home, one in a birthing centre and one was diagnosed after referral to
secondary care because of meconium stained liquor. In this case UCP was managed by
the obstetrician with the referring midwife present at birth. In three cases the umbilical
cord was visible outside the vagina, while in five cases UCP was diagnosed through
vaginal examination. Table 1 provides the relevant characteristics and a summary of each
case. One case of UCP occurred at home in the preterm period (33+6 weeks) and the
other five occurred during planned homebirths at term after spontaneous rupture of
membranes. In four cases, the fetus was in vertex position with a sufficiently engaged
head. In two cases a vertex position with a not sufficiently engaged fetal head was found.
In the final two cases, breech presentation was an unexpected finding.

In one case UCP occurred after AROM (with engaged fetal head), in the other seven the
membranes ruptured spontaneously. In all cases fetal condition was assessed prior to
performing procedures; fetal bradycardia was found in three cases, with no abnormalities
in the other five. Upon arrival of the midwife, procedures such as manual elevation of
the presenting part (7/8), bladder filling (2/8), Trendelenburg position(1/8) and warm
swabs (1/8) were performed (Table 1). In case 1, provided by a midwife who did not
participated in the CAVE course yet, no procedures were performed to alleviate cord
compression. The midwife reported in the medical file that procedures were considered,
but fetal condition was assessed as optimal and immediate referral was preferred.

On arrival in hospital, CS was performed in seven cases (of which six with general
anaesthesia) and one infant was delivered vaginally by vacuum extraction.

One infant was admitted to the neonatal intensive care unit and deceased four days
after CS following severe birth asphyxia. The other seven infants recovered and were
discharged from hospital in good clinical condition. No maternal morbidity was reported.
Table 2 shows relevant time intervals of midwifery, ambulance and obstetrical care in
reported cases. In five cases the midwife was present at time of UCP. In the three cases
where the midwife was not present (case 2, 4 and 5), she arrived at the woman’s home in
11-15 minutes. In these cases, because spontaneous rupture of membranes (SROM) was
the beginning of birth, this was the first contact with the midwife. In all cases of UCP at
home, the ambulance was called within 10 minutes after diagnosis. In two cases (cases 4
and 5), the midwife called ambulance services immediately after she spoke to the woman
on the phone (as UCP was diagnosed by the woman). As a result, in one case (case 5)
the ambulance arrived at the scene before the midwife. In case 2, the midwife diagnosed
UCP upon arrival and subsequently requested ambulance services which arrived in
16 minutes. Time between arrival of the ambulance at the scene of UCP and arrival in
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hospital ranged from 15 to 40 minutes. The time spent on the scene by the ambulance
personnel ranged from 3 to 33 minutes. In both cases where retrograde bladder filling
was applied (case 4 and 5), the on-scene time was 20 minutes. In one case (case 3), the
fire department was called in to airlift the woman from her home, as the stairs were too
steep to carry the woman and midwife (who was continuously elevating the fetal head)
downstairs by ambulance stretcher. In this case, on-scene time was 33 minutes. In the
three remaining cases, the on-scene time was 3-5 minutes.

Time between hospital arrival and birth ranged from 6 to 37 minutes. The overall DDI
varied from 13 to 72 minutes (median 41 minutes). The shortest DDI was found in the
two cases of UCP that occurred in hospital and birthing centre. In the six cases of UCP
at home, DDI ranged from 31- 72 minutes. The DDI of the infant that later deceased was
47 minutes (case 5). Two infants with an Apgar score < 7 at five minutes had a DDI of 47
and 71 minutes respectively. Six infants with an Apgar score of > 7 at five minutes had a
DDI of 13 to 72 minutes (median 31 minutes).

Risk factors for UCP were assessed for all cases (Table 3). Seven women were multiparous,
but no grand multiparity was found. In two cases (case 1 and case 6), a risk factor for UCP
(non-engaged fetal head) was known to the midwife prior to labour. In both cases, the
midwife had instructed the woman to lie down immediately after spontaneous rupture
of membranes and call the midwife. Prior to birth, the midwives had found no reason
why the fetal head was not engaging (e.g. low-lying placenta), in agreement with the
obstetric indication list. In case 1, the midwife was called after rupture of membranes and
the fetal head was assessed as sufficiently engaged. At dilatation of 5 cm no umbilical
cord was palpable. Surprisingly, however, at eight cm dilatation UCP was found. In case
6, the woman called the midwife with contractions and intact membranes. Upon arrival,
SROM and UCP occurred. In cases 2 and 4, unexpected breech positions were found by
the midwife upon arrival. No polyhydramnion was diagnosed in any of the cases.

DISCUSSION

This study of eight cases of UCP seems to indicate that the increased diagnosis to delivery
interval (DDI) associated with UCP at home does not lead to less favourable perinatal
outcomes. In all cases, the women were immediately referred to secondary care, and
procedures such as retrograde bladder filling, manual elevation of the fetal head and
Trendelenburg position were performed. All but one infant was born through caesarean
section, one infant died of severe birth asphyxia. Risk factors such as malpresentation
(breech) and/or unengaged presenting part were found in four cases, but in only two
cases (unengaged fetal head) this was known to the midwife prior to birth.



Strengths and limitations

This is the first study on UCP in primary midwifery care in the Netherlands. Ambulance
care in the Netherlands concerning obstetric referral has been studied, but this is the
first time ambulance transfer specifically for UCP has been evaluated. ** 2! A study on
referral after UCP in a country such as the Netherlands, where primary midwifery care is
embedded in the health care system and there is good cooperation with both paramedic
personnel and obstetricians, has notbeen performed. It is probable that this well organised
system contributes to more timely arrival of medical assistance (midwife and ambulance
paramedics). Subsequently, as midwives are trained to perform the necessary procedures
to alleviate cord compression if needed, fetal condition can be stabilised before transfer
to hospital. As described in other studies, if procedures to reduce cord compression are
applied, the urgency to deliver immediately might be less of an issue. > Although only
eight cases were studied, these factors as described above could explain that no direct
relation between DDI and perinatal outcomes was found.

Earlier studies have reported that a prolonged DDI in case of UCP increases the risk of
low Apgar score, stillbirth and neonatal death. > Other studies, however, found no
direct relation between DDI and perinatal outcomes (perinatal mortality and NICU
admission), but prior hypoxia, CTG abnormalities, intra uterine growth restriction and
prematurity were found to influence outcomes. %2 UCP occurring outside hospital
setting has not been structurally evaluated, but has sporadically been mentioned in
publications. In virtually all cases mentioned in these studies, long DDI's (over 100
minutes) and high perinatal mortality is reported. *? We suspect that these results are
based on research conducted in care systems where no assistance at home is provided to
reduce cord pressure and no quick referral to hospital is possible. It is evident that DDI
will be longer when a patient needs to be transferred to hospital per ambulance.

UCP is a rare complication, which comprised only 3% of all obstetric emergencies from
home birth settings during the study period. Consequently, the data set for this study is
small. Even with so few cases however, we believe it provides valuable insights into the
management of UCP by midwives, ambulance services and obstetricians.

Interpretation

In this study we found the shortest DDI in the two cases of UCP that occurred in hospital
and birthing centre (cases 7 and 8). But, with an overall median DDI of 41 minutes, the
Dutch health care system seems to be able to act within acceptable limits. In the case
where the infant deceased (case 5) the DDI was 47 minutes. Although this is in the upper
half of DDI’s found, case 2, 3 and 4 had longer DDI's (56, 72 and 71 minutes respectively)
and all had favourable perinatal outcomes. In this study, we found that DDI alone does
not give adequate explanation for adverse perinatal outcomes.
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Risk factors such as malpresentation (breech) and/or unengaged presenting part were
found in four cases, but in only two of these, the condition (unengaged presenting part)
was known to the midwife prior to birth. In the other four cases no risk factors were
present, except for AROM in one case, which could have possibly resulted in UCP. Our
results show that UCP may occur in a low-risk population without any warning signs. In
such a situation, quick and adequate measures by the midwife are of great importance.
In three cases the umbilical cord was visualised outside the vagina. UCP might be a
much more dangerous complication when the umbilical cord extends outside the vagina,
in this study we found lower Apgar scores in all these cases. It is possible that the cord
had been prolapsed for a longer time, but went unnoticed, and that the fetal condition
had already deteriorated. Additionally, spasm of cord vessels when exposed to cold
contributes to acute hypoxia of the unborn child. Also, as the fetal head provides more
cord compression (compared to breech position), cephalic position increases the risk of
hypoxia. In these cases, immediate relief of cord pressure and reducing cord spasm is
crucial.

Although retrograde bladder filling is effective, it is time-consuming. However, the
time it takes for the ambulance to arrive provides the midwife with the opportunity
to perform this procedure. When the ambulance is already present the midwife can
decide not to perform bladder filling, but immediately transfer to hospital. For example,
case 5 illustrates both how UCP can occur without any other warning sign (such as
contractions), and the procedural dilemma facing the midwife. In hindsight, the fetal
condition in this case was already very poor when the midwife arrived. The ambulance
had arrived before the midwife and immediate referral might have been more effective
than retrograde bladder filling.

In case 3, airlifting the woman evidently caused a great amount of delay. In retrospect,
retrograde bladder filling might have been more effective as the woman may have been
able to be carried down by ambulance stretcher or could have walked down the stairs
herself. Decision-making by the midwife in assessing the time needed to transfer is of
great importance and should continue to be addressed in obstetric emergency training
programs.

The midwives who had attended the CAVE course were recently trained (within 12
months) and updated on the latest insights into management of UCP. Virtually all
midwives in the Netherlands have now participated in the CAVE course and it is well
established that training has a positive effect on management of obstetric emergencies. !
We believe that, although a small amount of cases was reported and studied, our findings
accurately reflect the current management of UCP occurring in primary midwifery care
in the Netherlands.



In case of imminent UCP (regardless of whether the woman is in primary or secondary
care) both the woman and medical personnel could consider calling in a midwife to
perform these procedures in anticipation of transfer to hospital. Further studies must be
performed to explore the additional value of midwifery assistance at home versus direct
transfer by ambulance.

As birth in primary care is still preferred by many women in the Netherlands, and UCP
does occur in these women at low risk, we recommend development and implementation
of multi-disciplinary guidelines for UCP management in a community setting. In
addition, even if women are in secondary care, UCP can occur at home (e.g. preterm
rupture of membranes) and such guidelines could prove invaluable.

Key Conclusions

UCP athome leads to an increased DDI, but no association with a less favourable perinatal
outcome was found. We strongly believe that optimal skills of UCP-management can
have a significant positive influence on perinatal outcomes. Training care providers
in management of obstetric emergencies and effective decision-making is therefore
essential. Continuing multidisciplinary training is encouraged and multidisciplinary
guidelines should be developed and implemented.

Acknowledgements
We like to thank all midwives who participated in this study for reporting their obstetric
emergencies. And we thank Jasper Smit for proofreading the paper.

8 | Umbilical cord prolapse in primary midwifery care



UOMDdS UBIILSIED = Q) ‘UOHIRIIXD WNNIBA =HA ‘Saueiquiaw Jo arnydni epynie =]NOYV ‘Soueiquiaw jo arnydni snosuejuods = NOYS
‘1onbr] paure)s wNIUOdSA ¢

Terdsoyy 03 Jusoelpe orurp Sunyiag , -suojdop e Sursn ajrmprwa sy} Aq passasse se AJI[Iqerrea [iIm (9T - 0T = 1edq }1eay [e390] [eULION]
juasard sem ayrmprua SULLISJAI A} N ‘ULDLI)SAO Y} Aq papliaoid sem are) ,

Jeaq 1reay poSeSua  eurSea <ISIN
(9] ou 0r/6/L SO  UOn{eAdd [ENUEIN  [€}90] [EULION L INOUS xopop  opisul [eydsoH  TH0F ‘zd .8
Jeaq jeay padelua eurdea  ,19juad
0T ou 0r/01/6 SO UonjeAss [enuejN  [€}90] [EULION S INOUS XoMaA  opisul  Junparg O+ 0F ‘Id Z
paSeSuajou eurdea
1€ ou QOL/0T/S SO  UonQeAd[d [enueN wdq o1 ¥ NOUSs X343 9pIsuf OWOH I+0¥'1d 9
Surny
19ppe[q apeidonax poSedua  eurdea
Ly paseaded  9/%/¢ SO ‘uoneadd [enuey wdq 08-02 14 NO¥S XoH3A 2pISINQ SWOH  [+0¥ ‘1d S
Sunry
Ioppe[q aperdonax Jeaq jeay paSeduajou eurea
14 ou  8/9/t SO ‘uoneAdd [ENUEIN  [£320] [EUWLION g NO¥S Yooa1g dpISIMO QWOH v+ov'0d ¥
uonsod
Smquoarepuaiy, 11e9q Jreay poSeSus  eurea
[44 ou  (01/0T SO ‘uopeAdd [enuew  [E}90§ [EULION i NOIV XoMSA  IpISu] QWOH  €+6€ ‘Id €
ozned wrem poSeduajou eurea
99 ou 0r/4/% SO ‘uoneads [enuey wdq 001-08 8L NO¥S Yooa1g dpIsIO SWOH  9+¢€ ‘0d 4
1}eaq Jreay padedus eurdea
Ge ou 01/01/6 JA SUON  [B190] [EWLION] 6-8 JNOYS 10U ‘Xd}13A  dpIsu] QWOH  7+8¢ ‘1d 1
[eATdjuL uorssardurod
A12A1[3p 03 PI0D 3JBIAS[[E  (SIIANDOUERW O} (um) age
sisouderq Ajrreyrour 31005  AIIAT[Ip 03} saxanaouewr  Joud passasse)  XIAIdD JO JNOYS uonisod pue gdON jo dDN Teuone}sad
1aa rezeuoaN  1eSdy  jo apoy pauLIoyId ] UOHIPUOd [€320] UONE eI JNOYYV UOnejuasarg uonisog Jo ade[g e ased)

asdvjoad pioo (vo1j1quun fo sasvo ui s313S14210VAVYD 1N0QV] puv V3304 1vuidjvIAl ‘T 319V,

g 4a3dvyD

100



24v9 Riafimpr Ravwirad w1 asdvjoad paoo oripquipn | S

"Y1 JO 19su0 ay) 03 A[snoraaxd ajrmprur sy} £q umow| sem uonrsod paaiq 10 uonisod paSedusun ayy, ,

ou ou ou ou ou (x9319A) ON ou 8
ou ou ou ou ON (x9319A) ON ou /
ou ou ou ou +SOK (x3312A) ON ou 9
ou ou ou ou ou (x9312A) ON ou 9
ou ou ou ou sak yoaarg ou ¥
ou ou EEYA ou ou (xa1134) ON ou €
ou sk ou soh sk LJoaarg ou Z
ou ou ou ou SO (x9312A) ON ou T

(311 d1qeIsun pue (SYHIq § )

(831 g'¢ ueyy ssay) SIM /L€ jred  asidAsuern) 4d331q) Aredymy
uoruwerpAyALjogd “ySm ypiq Mo  JAQOAV > LQumjewarg Sunuasaxd pageSuaupn uorjejuasaxrdie (pueid) I1uase)

dO1N 40f 540300 3[s14 passassy *¢ a]qu],

SUWIOY J9 WIOIJ UEWOM JUf} JI[IIe 0} Ul pa[[ed sem juauntedap a1y YL,
Ionbry paurejs wNTUOdA , ‘Teyrdsoyy 03 Juadelpe orurp Junyarg
POALLIE SJIMPIW dJ} 9I0J3q SUIDS Y} J& SEM DUR[NAUY

€1 - - - - 0 IS [endsoy THOF “2d 8

0T 6 - - - 0 I9ued Surypag 0+ 0% ‘1d L

1€ o g 9 1 0 SwoH I+0%'1d 9

VA e 0T 1 € Al SWIOH] I+0% ‘1d S

1Z 19 0T X4 g a1 swoy P+0¥ ‘0d 4

U ae 1€€ 0T 01 0 swoH €+6€ ‘1d €

9 cF € 8T 91 11 SWIOH] 9+€¢ ‘0d 4

) o€ ¥ Gl z 0 awoy T+8€ “Id I
[eATJUI AIDAI[OP 03  JDN FdYe  duenquiy don don (s£ep + s>PIM)
sisouder(q rendsoy W} IdjJe [eALLIR D) I93Je [[ed I9)je AJIMpIL a3e reuoneysad

Idd Ul [eAray 9UAdS UQ dDueNqUIY duUemnquIy JO [eALLIY dD0 Jo 3de[q pue fjureg Iu dsed)

‘(sagnu ut) JONN J0 Sasvo pagiodat ur a4vd (Yo113235Q0 puv duVINqup ‘Aiafimprus fo Surmi] 'z 31quJ,



Chapter 8

102

REFERENCES

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

Howell C, Grady K and Cox C (2007). MOET Course Manual, London: RCOG Press.

RCOG (2008). Umbilical cord prolapse, Guideline No 50, London: RCOG.

Murphy DJ and MacKenzie IZ (1995). ‘The mortality and morbidity associated with umbilical
cord prolapse’. Brit Jour Obs Gyn (BJOG), 102(10): 826-830.

Chandra S, Ramji S and Thirupuram S (1997). ‘Perinatal asphyxia: multivariate analysis of risk
factors in hospital births’. Indian ] Pediatr, 34(3): 206-212.

Gabbay-Benziv R, Maman M, Wiznitzer A et al (2014). “Umbilical cord prolapse during delivery
- risk factors and pregnancy outcome: a single center experience’. ] Mat-Fetal Neon Med, 27(1):
14-17.

Goldthorp WO (1968). “Umbilical cord prolapse, the midwife’s part’. Nur Mirror Midwives J,
127(11): 19-21.

Mesleh R, Sultan M, Sabagh T et al (1993). ‘Umbilical cord prolapse’. Journal of Obstetrics and
Gynaecology, 13(1): 24-28.

Uygur D, Kis S, Tuncer R et al (2002). ‘Risk factors and infant outcomes associated with umbilical
cord prolapse’. Int ] Gynecol Obstet, 78(2): 127-130.

Katz Z, Shoham Z, Lancet M et al (1988). ‘Management of labor with umbilical cord prolapse: a
5-year study’. O&G, 72(2): 278-281.

Caspi E, Lotan Y and Schreyer P (1983). "Prolapse of the cord: reduction of perinatal mortality by
bladder instillation and cesarean section’. Isr ] Med Sci, 19(6): 541-545.

Siassakos D, Hasafa Z, Sibanda T et al (2009). ‘Retrospective cohort study of diagnosis-delivery
interval with umbilical cord prolapse: the effect of team training’. BJOG, 116(8): 1089-1096.

RCOG (2008).Umbilical cord prolapse, Guideline No 50, London: RCOG.
SPRN (2011). Perinatal Care in the Netherlands, 2010 (in Dutch). Utrecht.
Dutch Maternity Care Committee (2003). Obstetric Indication List (Verloskundig Vademecum.

Eindrapport van de Commissie Verloskunde van het College voor zorgverzekeringen, in Dutch),
Diemen.

Crofts JF, Bartlett C, Ellis D et al (2006). ‘Training for shoulder dystocia: a trial of simulation using
low-fidelity and high-fidelity mannequins’. Obstet Gynecol (O&G), 108(6): 1477-1485.

Crofts JE Bartlett C, Ellis D et al (2007). ‘Management of shoulder dystocia: skill retention 6 and
12 months after training’. O&G, 110(5): 1069-1074.

Havenith B and van der Ploeg J (2010). CAVE: Pre-hospital Obstetric Emergency Course Syllabus
(in Dutch). Netherlands: Boxmeer.

AN (2011). Ambulance Care In Sight (Ambulances in Zicht, in Dutch). Tiel: HSGB.

AN (2012). Ambulance Protocols, short version (Korte handleiding over de ambulanceprotocollen,
in Dutch), Zwolle: AN.

de Borst ] and Wiegers TA (2010). Organisation of Dutch obstetric emergency care (Organisatie
van spoedzorg in de verloskundige keten, in Dutch), Utrecht: NIVEL.

Wiegers TA and de Borst J (2013). ‘Organisation of emergency transfer in maternity care in the
Netherlands’. Midwifery, 29(8): 973-980.

Klink A (2007). Care institutions Act (vaststelling beleidsregels ex artikelen 4 en 13 Wet toelating
zorginstellingen). In: Staatscourant (in Dutch).

Giesbers H, Eskes M, Waelput AJM et al (2012). Ambulance transfer time to an obstetrical
department (Reistijd overdag naar ziekenhuis met afdeling verloskunde 2011, in Dutch). In:

Volksgezondheid Toekomst Verkenning, Nationale Atlas Volkgsgezondheid (in Dutch), Bilthoven:
RIVM.



24.

25.

26.

27.

28.
29.

Ravelli AC, Rijninks-van Driel GC, Erwich JJ et al (2011). ‘Provinciale verschillen in perinatale
sterfte en reistijd tot ziekenhuis’. Ned Tijdschr Geneeskd, 155(9): A2689 (in Dutch).

Thomas J, Callwood A and Paranjothy S (2000). ‘National Sentinel Caesarean Section Audit:
update’. Pract Midwife, 3(11): 20.

Yla-Outinen A, Heinonen PK and Tuimala R (1985). ‘Predisposing and risk factors of umbilical
cord prolapse’. Acta Obstet Gyn Scan, 64(7): 567-570.

Khan RS, Naru T and Nizami F (2007). “Umbilical cord prolapse - a review of diagnosis to delivery
interval on perinatal and maternal outcome’. ] Pak Med Assoc, 57(10): 487-491.

Chetty RM and Moodley J (1980). ‘Umbilical cord prolapse’. South Afr Med J, 57(4): 128-129.

Koonings PP, Paul RH and Campbell K (1990). “Umbilical cord prolapse. A contemporary look’. J
Reprod Med, 35(7): 690-692.

é Umbilical cord prolapse in primary midwifery care








