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Abstract

Aim: Umbilical cord prolapse(UCP) is the presence of the umbilical
cord preceding ahead of the fetal presenting part with absent
membranes through the cervical canal. Despite improved obstetric
care and liberal use of cesarean delivery, the incidence has not
been decreased dramatically. The purpose of this study was to
review the literature and represent clinical experience to improve
neonatal outcomes.

Material and Method: A retrospective cohort study was
conducted. Patients who experienced umbilical cord prolapse
between October 2016 and December 2019 were evaluated in
terms of antenatal care, risk factors, labor progress, and neonatal
outcomes. Maternal and neonatal outcomes of these patients were
compared with the women who underwent emergent cesarean
delivery due to acute fetal distress.

Results: Forty-three pregnant women experienced umbilical
cord prolapses with an incidence of 11/10.000. The mean cervical
dilatation of the patients was 5,4 cm. None of the fetus’ presenting
part station was below zero. All patients underwent emergent
cesarean delivery. The mean interval between UCP and fetal
delivery was 16,7 minutes. All patients delivered live newborns.
The number of women who underwent emergent cesarean
was 255. The APGAR scores of newborns were similar, however
admission to NICU differed statistically significant. Intra-operative
or postoperative complications did not differ significantly.

Conclusion: Emergent cesarean delivery could improve neonatal
outcomes in patients diagnosed with UCP. Fetal wellbeing
monitorization, especially in the one hour from rupture of fetal
membranes, provides remarkable clues for UCP diagnosis. To
improve neonatal outcomes, there should be one available
operating theatre for emergent circumstances and a pediatrician
for neonatal resuscitation.
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Oz

Amac: Umbilikal Kord Prolapsusu (UCP) ,umbilikal kordun fettsun
prezente olan kisminin yanindan kayarak servikal kanalin disinda
membransiz sekilde bulunmasidir. Sezaryenin liberal kullaniimasi
ve gelisen obstetrik bakiya ragmen insidansta dramatik bir disus
saptanmamistir. Bu ¢alismada literatlirin gozden gecirilmesi, ve
neonatal sonuglar iyilestirmek icin klinik tecribenin sunulmasi
amaclanmistr.

Gereg ve Yontem: Retrospektif kohort calisma planlandi. Ekim 2016-
Aralik2019tarihleriarsinda UCP tecriibe eden hastalar antenatal bakim,
UCP risk faktorleri, dogum sureci ve neonatal sonuglar agisindan
degerlendirildi. Bu hastalarin maternal ve neonatal sonuglari, akut fetal
distress(AFD) nedeniyle acil sezaryene alinan hastalarla karsilastirildi.

Sonug: Kirk Ui¢ gebe, 11/10.000 insidans orant ile UCP yasamistir. Teshis
aninda hastalarin ortalama servikal dilatasyon 5,4 cm idi. Hicbir fetisun
prezente olan kisminin seviyesi ‘0" altinda saptanmadi. Tim hastalar
acil sezaryen ile dogurtuldu. Tani ile bebegdin dogumu arasindaki
stre ortalama 16,7dk. Tum fetUsler canli dogurtuldu. Calismaya dahil
edilen acil sezaryen uygulanan kadin sayisi 255. UCP tanisi ile dogan
bebeklerile APGAR skorlari benzer olsa dahi, yenidogan yogun bakima
kabulde istatistiki anlamli fark saptandi. Per-operatif ve post-operatif
komplikasyonlarda istatistiki farklilik saptanmadi.

Tartisma: UCP tanisi alan hastalarda acil sezaryen ile dogum neonatal
sonuglartiyilestirebilmektedir. Fetal iyilik hali monit&rizasyonu, 6zellikle
fetal membran ruptdriinden sonraki ilk bir saat icinde, UCP teshisi
icin énemli ipuclari saglar.Yenidogan sonuglarini iyilestirmek icin,
dogumhane kosullarinda acil durumlar icin kullanilabilecek uygun bir
ameliyathane ve yenidogan resUsitasyonu icin bir pediatrist her daim
ulasilabilir olmalidir.

Anahtar Kelimeler: Umblikal kord prolapsusu,acil sezaryen , 6li
dogum, akut fetal distres, teshis dogum aralidi

Corresponding (iletisim): Deniz Simsek, Department of Obstetrics and Gynecology, Bursa Yuksek lhtisas Training and Research Hospital,

University of Health Sciences, Bursa, Turkey
E-mail (E-posta): drdenizsimsek@gmail.com
Received (Gelis Tarihi): 05.05.2021 Accepted (Kabul Tarihi): 01.08.2021




Deniz Simsek, Umbilical Cord Prolapse and Evaluation of Maternal and Neonatal Outcomes 750

INTRODUCTION

The World Health Organization (WHO) defines normal birth
as spontaneous in onset, low- risk at the start of labor, and
remaining so throughout labor and delivery. The infant is
born spontaneously in the vertex position between 37 and 42
completed weeks of pregnancy. After birth mother and infant
are in good condition." Despite the normal birth definition,
obstetric practice consists of emergent and abnormal events.
Umbilical cord prolapse(UCP), which is identified as the
presence of the umbilical cord preceding ahead of the fetal
presenting part with absent membranes through the cervical
canal, is one of the life- threatening conditions of the fetus.
The true incidence is hard to consider due to infrequent
occurrence; nonetheless, a population-based study revealed
that the incidence is 1.6 cases in 1000 births.” Risk factors
have properly ascertained like prematurity, malpresentation,
multiple gestations, polyhydramnios, multiparity, prolonged
labor, artificial rupture of membranes (ARM), external cephalic
version, and induction of labor.**! Diagnosis can be assessed by
visualization or palpation of the umbilical cord in the cervical
canal or vagina. No confirmation with any diagnostic tool is
needed. Prompt delivery is obligatory to prevent neonatal
mortality and adverse outcomes. The prolapsed umbilical
cord through the cervical canal is vulnerable to mechanical
compression, and cooler temperature. These effects trigger
cord vasospasm, deterioration of fetal circulation, hypoxia, and
asphyxia. Total compression of the umbilical cord could lead to
fetal death. Fetal bradycardia or recurrent variable decelerations
especially after artificial or spontaneous rupture of membranes
are the clinical findings suggestive of UCP> Delayed diagnosis
and delivery are associated with perinatal mortality which
could be as high as 36%.® Improved obstetrical care, liberal
use of cesarean, and effective neonatal resuscitation have
decreased the adverse outcomes. In cases of inability to perform
emergent delivery, intrauterine resuscitation is essential. Some
maneuvers have been suggested to decrease the compression
on the umbilical cord such as placing the pregnant women in
the knee-chest position, retro-filling the bladder with 500-700
cc of saline, and tocolytic utilization.”""” Manual elevation of the
fetal presenting part until the delivery of the fetus is crucial if
an emergency cesarean would be performed.The fetus should
be delivered as quickly as possible. If the time interval between
diagnosis and delivery is shorter than 30 minutes, better
neonatal outcomes could be achieved.”'?>'® The purpose of
this present study was to review the literature about UCP while
demonstrating the single center experience. Comparison of
the maternal and neonatal outcomes were achieved with the
women who underwent emergent cesarean delivery due to
acute fetal distress.

MATERIAL AND METHOD

A retrospective cohort study was conducted at a single
university-affiliated research and training hospital. This study
was approved by the local ethics committeein Bursa Yuksek

Ihtisas Training and Research Hospital, University of Health
Sciences with a decision number 2011-KAEK-25 2020/03-14
and it was in accordance with the Declaration of Helsinki.

Outcomes of all deliveries were identified between October
2016 and December 2019 from the hospital registry database.
Patients who experienced umbilical cord prolapse were
extracted using the International Classification of Diseases
(ICD) codes. Patients’ hospital data file folders were reviewed.
Patients’ characteristics, ultrasonographic evaluations (fetal
presentation, amniotic fluid volume), obstetric examinations,
labor progress,utilization of labor induction, cervical
dilatation, fetal presented part position at the time of UCP, the
time interval between UCP diagnosis and delivery of the baby,
complication during cesarean delivery. Neonatal parameters
were reviewed as birth weight, 1 and 5" minute APGAR
scores, admission to neonatal intensive care unit (NICU),
and stillbirth. Postoperative events were recorded as any of
the blood component transfusion, the need for critical care
admission, need for re-laparotomy, thromboembolic events,
wound site infection or dehiscence, endometritis, and febrile
morbidity.

The maternal and neonatal outcomes were compared with
the women who underwent emergent cesarean delivery due
to acute fetal distress. Patients were randomly chosen from
the delivery system and recruited in the study. These patients
were admitted to the delivery unit without any obstetric
problem and were supposed to have a vaginal birth. Acute
fetal distress was diagnosed via continuous fetal monitoring
withthe Non-Stress Test (NST). Montevideo units were
calculated by subtracting the resting tone of the uterus from
peak uterine pressure amplitude during contractions within
10 minutes. Labor progress was determined from patients’
file as cervical dilation, presented part station, time of UCP
diagnosis, time of fetal delivery which were recorded by
resident physicians. All patients were administered antibiotic
prophylaxis(the third-generation cephalosporin concomitant
metronidazole in the umbilical cord prolapse group, and the
second- generation cephalosporin in the acute fetal distress
group), and postpartum thromboprophylaxis due to the
guidelines."1

Statistical Analysis

Statistical analysis was performed using the SPSS 24.0 software
for Windows (IBM Corp, Armonk, NY). Variables are described
as frequencies, meanztstandard deviation of the mean. The
normal distribution of continuous variables was evaluated
using the Shapiro- Wilk test. Paired Student’s t-test, chi-square
test, and Fisher's exact test were used as appropriate. An
overall p-value of less than 0, 05 was considered a statistically
significant result.

RESULTS

Approximately over the 3 years of the period, 37.536 women
gave birth in Bursa Yiiksek ihtisas Training and Research
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Hospital. The number of patients who experienced UCP was
43 with an incidence of 11 cases in 10.000 births. Median
gravidity and parity of the patients were 3 and 1 respectively. In
Table 1, patients’ labor progress characteristics and neonatal
outcomes were summarized.The mean UCP diagnosis delivery
interval (DDI) was 16.7 minutes with a range of 7-30 minutes.

All patients underwent emergency cesarean. Five of the
patients had 10 cm dilation while the head was at -3 station.
Two patients experienced cesarean complications such as
uterine atony and inadvertent extension of uterine incision
laterally. None of the patients underwent hysterectomy.
The wound site infection occurred in one patient as a
postoperative complication. The need for blood transfusion,
thromboembolic event, endometritis, and febrile morbidity
did not occur in any of the patients. All deliveries were
concluded with live newborns.Thirty newborns were male
(70%). The mean birth weight was 3035+885 gr. Nine babies
had an Apgar 1% minute score of <7, and 2 had an Apgar 5%
minute score of <7. The number of patients admitted to NICU
was 11 with a rate of 25%. Of these, the mean birth weight was
1967 grams and 9 babies were weighted below 2500 grams.
The mean DDI of the patients whose babies were admitted to
NICU was 19.4 min. Only 1 patient’s DDI was 30 minutes that
the patient had overt umbilical cord prolapses in antenatal
service which was 3 floors below the delivery unit. Apart from
this patient, 6 women delivered over 20 minutes after the
diagnosis. Four patients diagnosed UCP out of the delivery
unit and transferred to operation theatre and prompt cesarean
delivery was performed. Preterm deliveries accounted for 23 %
of all cases. Seven of these preterm deliveries presented with
a non-vertex presentation. Four patients had polyhydramnios
at the admission to the delivery unit. Two of them had UCP
after the spontaneous rupture of the membrane. The other
two patients were utilized artificial rupture of membranes. The
UCP was detected during the follow-up of the labor within
one hour, not immediately after opening the membranes.
Fetal bradycardia or severe recurrent decelerations in NST
were detected before UCP diagnosis.

Five patients had oligohydramnios due to spontaneous
rupture of the membranes before admission to the hospital.
These patients experienced UCP during the hospitalization
follow-up.

The number of women who were recruited in the study as
a control group, underwent emergent cesarean delivery
due to acute fetal distress was 255. The mean birth weight,
mean APGAR 1% and 5" minute scores were 3174 gr, 8.65,
and 9.65 respectively. Only the 1**min APGAR scores differed
significantly comparing the groups (p:0.031). Twenty
newborns with a percentage of 7% were admitted to NICU.
Comparing the UCP and acute fetal distress group in terms
of admission to NICU differed statistically significantly. Baby
gender, complications during cesarean delivery, and post-
partum complications did not differ statistically significantly.
The comparison of the groups was demonstrated in Table 2.

Table 1. Patients who experienced umbilical cord prolapse were

evaluated in terms of characteristics, labor situation before diagnosis, and
postpartum features

Parit Nulliparous Multiparous Grand-Multiparous

4 N:9,21% N: 29, 68% N:5,11%

. Vertex Breech Transverse
e N: 36, 85% N:5, 11% N:2, 4%
; Term, n:33 Preterm, n:10

Gestation week 77% 3%
Amniotic fluid Normal Polyhydramnios  Oligohydramnios
index N: 34, 79% N:4, 9% N:5, 11%
Cervical 0-6cm 6-9cm 9-10cm
dilation N: 25, 58% N: 13, 30% N:5,11%
Cervical 0-20 % 20-60 % 60-100 %
effacement N:8, 18% N:9, 21% N: 26, 60%
Presented part -3/-2 -1/0 Above -3
Station N: 11, 26% N: 27, 63% N:5, 11%
Utilization of Yes No
labor Induction N:16,37% N:27, 63%
Uterine > 200 <200
Contraction Montevideo unit Montevideo unit
Performance n:24,56% n:19, 44%
Diagnose to <20 min 20-30 min >30 min
Delivery time n:36 n:6 n:1

Table 2. Comparison of the neonatal outcomes of the patients with

Umbilical cord prolapse and acute fetal distress were demonstrated.
Acute Fetal

Umbilical cord

prolapse N:43 Distress N:255 P value

T R 30354896 3174+413 0326
APGAR 1st
e 8.09£1.6 8.65+1.01 0.031
APGAR 5th
el 9.44+0.85 9.65+0.68 0.141

- 11 20
NICU admission 25% 7.8% 0.002
Complication in 2 7
Cesarean (N) 4.6% 2.7% 0.623
Post-op 1 11
complication 2.3% 4.3% 1.000
Baby Gender
Male 30 (70 %) 144 (56 %) 0.102
Female 13 (30 %) 111 (44 %)
DISCUSSION

A true obstetric emergency umbilical cord prolapse is a rare
incident yet threatens the wellbeing of the fetus. The risk
factors have been exposed particularly. Liberal performing of
cesarean section was supposed to decrease the occurrence
of UCP however the incidence is almost the same during the
last decades which was about 0.1 to 0.18%.>' The incidence
of the UCP was 0.11% at this present study which was
compatible with recent literature. Women who underwent
emergent cesarean were included in the study as a control
group to evaluate the maternal and neonatal outcomes.
The results have depicted that maternal complications
were approximately similar. The UCP was one of the crucial
reasons for emergent cesarean delivery as acute fetal
distress. Admission to NICU was higher in the UCP group
however that could be occurred due to the high prematurity
rates. The vaginal delivery could be more secure for maternal
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outcomes if the delivery could occur immediately however,
due to the results of that present study, women who were
performed cesarean section did not have an increased risk
of operational adverse outcomes comparing the women
who underwent emergency cesarean for acute fetal distress.
Additionally, there was no proper time for vaginal birth that
could avoid adverse neonatal outcomes. Due to the results
of this study, fetuses may benefit more from emergency
cesarean delivery.

The point that should be paid attention to the high
percentage of preterm deliveries which was not only the
main determinant of neonatal morbidity and mortality"” but
also one of the major risk factorsfor UCP.'" The emphasized
issue for these patientscould be the examination with
transvaginal ultrasound for funic presentation at the hospital
admission, and speculum examination soon after ruptures
of membranes.Fifteen percent of the cases were non-vertex
presentation in our study. In a contemporary study, it was
depicted that the incidence of UCP was 9.6% and 3.5% for
transverse and breech presentations respectively.'

The most catastrophic event for the patient and the physician
is the experience of intrapartum still birth. Most of the
articles have referred to stillbirth related to UCP.®72% |n the
present study, stillbirth did not occur due to UCP. The major
reason of this success was the immediate delivery of the
fetuses. The mean diagnosis delivery interval (DDI) was 16
minutes which was quite shorter than similar studies.”2?'22
The foremost determinant of this interval was the diagnose.
Approximately 30 babies are born in a day in the hospital
that the study presented. Intrapartum continuous fetal heart
rate monitoring has been routinely performed on patients
admitted to the delivery unit. If UCP occurs, an emergency
cesareanis performed and the fetal presented partis elevated
manually until the baby is born. A pediatrician attends to
emergent cesareans, and also the cases if the obstetrician
anticipates any possible neonatal adverse outcome. These
managements and the interventions might be related to
the success of neonatal outcomes.In some studies, about
50 percent of UCP was caused by iatrogenic interventions.
2223 Murphy et al. declared that UCP occurred within 5
minutes after the ARM.?¥ No UCP had occurred within 5
minutes after ARM at the present study. The physicians
should be aware that opening the amniotic membrane
should be performed after the engagement has occurred.
Overlooking some factors may increase the risk of UCP, such
as ARM which was performed by inexperienced resident
trainees. It is also important that multiparity and utilization
of labor induction would cause a late engagement.”?”! Thus,
we recommend that ARM ought to be performed by an
experienced physicianafter the engagement had occurred.
Before opening the membranes, the patient should have an
active uterine contraction, minimal fundal pressure could be
applied or the patient could push the baby. Patients should
be monitored with NST for at least one hour after amniotomy
due to the crucial findings of that study which was the

occurrence of UCP during the labor fallow up occurred
within one hour after spontaneous rupture of membranes.
If the NST has not been utilized during labor continuously,
patients ought to be monitored for at least one hour along
after the spontaneous or artificial rupture of membranes.

Prompt cesarean delivery was performed at the present
study even patient hasa 9-10 cm dilated cervix because
each attempt for vaginal delivery would increase the
compression on the umbilical cord and could increase the
possibility of fetal morbidity or mortality. There is always
one operating theatre at our delivery unit which can be used
for emergency cesareans. Pediatricians are always informed
before emergency cesarean delivery, and the pediatrician
is ready for neonatal resuscitation in the operating room.
The lack of these two conditions was inevitable to increase
perinatal mortality.?®% Behbehani et al achieved a precious
population-based study evaluating UCP? They determined
that vaginal birth causes less birth injury without increasing
mortality. In our study, the birth injury did not occur in any
patient even the cesarean had performed in the fully dilated
cervix. They also determined that placental abruption,
postpartum hemorrhage (PPH), meconium-stained amniotic
fluid, and law APGAR scores had occurred more in emergency
cesarean of UCP™ In the present study, only one patient
experienced PPH treated with Bakri Balloon and one patient
experienced inadvertent extension of uterine incision which
was repaired without the need for any extra intervention.
None of the patients needed blood component, transfusion.
These low complications could be related to high
experienced obstetricians. Simulation scenario programs
have recommended for emergency cesarean to decrease
complications and decrease perinatal comorbidities.!?6?”
These programs are definitely useful,especially for the
clinics performing the small number of emergency cesarean
cases. If the emergency delivery was not possible, the
aforementioned maneuvers could be utilized for intrauterine
resuscitation.”’ Esau et al described that the knee-to-
chest position is effective in reducing neonatal mortality for
patients who experienced UCP outside the hospital.”! We
prefer to elevate the presenting part manually by a physician
from vagina forumbilical cord decompression until the fetus
was delivered.

WHO defines normal birth without any intervention.™
Understanding labor progress is fundamental of obstetrics.
Traditionally Friedman'’s curve has been used by health care
providers to define the normal length of labor. Zhang et al
have assessed the curve with larger sample participants.?®
Evaluating labor progress decreases maternal and neonatal
adverse outcomes.The fact that every intervention could also
cause more intervention. Multiparity and labor induction
could increase UCP due to the cause of late engagement.
We evaluated the cervical dilatation and station before UCP.
About 60% of the patients were not in the active labor phase.
Our findings were similar to Kawakita et al. They stated that
anyfetal position before 6 cm cervical dilation and fetal station
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above station -3 at 6-10 cm cervical dilation was associated
with UCP. It is obvious that if the fetal head is not engaged
particularly; there is always a risk of UCP. The engagement
of the presented part of the fetus is crucial for the articifial
rupture of membranes however, the fact is that there is no
possibility to predict the time of spontaneous rupture of
membranes, and the relation with the engagement. Fetal
gender was also defined as an independent risk factor of
UCP.272 Seventy percent of the newborn babies were male
in our study which was compatible with literature.

Murphy and colleagues conducted a very remarkable
definition that knowledge of UCP did not decrease the
occurrence.? Thus, obstetricians should concentrate on
the interventions to deliver the fetus with the minimum
adverse consequences when the UCP occurred. The most
crucial point is the prompt delivery and adequate neonatal
resuscitation. There is always one operating theatre for the
emergency cesarean section. These approaches ensured that
there was no neonatal mortality in patients with umbilical
cord prolapse.

The limitations of the present study were being a
retrospective nature, small patient population (due to low
incidence) and not having a proper control group and the
data was obtained from patients’ files which were filled by
different resident physicians. The strengths of the study
were unique literature investigating, presenting adequate
suggestions for neonatal and maternal outcomes, and the
study was carried out in a high- volume hospital with more
than 13000 births each year.

CONCLUSION

As a true emergency, umbilical cord prolapse threatens
neonates well being. Although approaches that reduce
risk factors are important, the most precious intervention
is prompt delivery. Each woman ought to be monitored
continuously with NST for at least one hour after spontaneous
or artificial rupture of membranes. There should be always a
suitable operating theatre for emergency cesarean sections,
and a pediatrician who can perform adequate neonatal
resuscitation.
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