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Abstract

Introduction: Collecting cord blood (CB) for banking is a common practice in obstetrics. There are many studies in the
literature assessing the use of the obtained stem cells in medicine, however, there are few examining the interference of the
collection procedure with the delivery mechanism and maternal blood loss.

Aim of the research: To assess the effect of this procedure on perioperative maternal blood loss during caesarean section (CS).
Material and methods: It was a retrospective, observational study. It included 238 women in whom a CS was performed
and umbilical cord blood (CB) was collected using the in utero method. The control group consisted of 1106 patients who
underwent CS without CB collection.

Results: We observed statistically significant lower values of hemoglobin (Hb) (11.5 g/dl vs. 11.7 g/dl, p = 0.04) and hema-
tocrit (Hct) (33.7% vs. 34.4%, p = 0.03) in the study group compared with controls after the surgery. In the study group, we
also observed a greater median decrease in the concentration of Hb (1.1 g/dl vs. 0.8 g/dl, p < 0.001) and Hct (3.05% vs. 2.2%,
p <0.001). Platelet levels did not change. We recorded no difference in the incidence rates of postpartum anemia (Hb < 10 g/dl)
and severe postpartum anemia (Hb < 7 g/dl).

Conclusions: In utero CB collection during CS is associated with a statistically significant increase in perioperative blood
loss. The difference is small and of no clinical significance in the healthy population of young patients undergoing CS.

Streszczenie

Wprowadzenie: Pobieranie krwi pepowinowej (KP) w celu bankowania jest czesta praktyka w potoznictwie. W piSmien-
nictwie dostepne sa badania oceniajace uzycie bankowanej krwi w medycynie, istnieje jednak niewiele badan oceniajacych
wplyw samej procedury pobrania na mechanizm porodu oraz okotooperacyjna utrate krwi.

Cel pracy: Ocena wplywu procedury pobierania KP na okotoporodowg utrate krwi podczas cesarskiego cigecia (CC).
Materiat i metody: Badanie miato charakter retrospektywny, obserwacyjny. Do badania wtaczono 228 kobiet, u ktérych
wykonano CC z pobraniem KP metoda in utero. Do grupy kontrolnej wtaczono 1106 pacjentek, u ktérych wykonano CC bez
pobrania KP.

Wryniki: Stwierdzono statystycznie mniejsze wartos$ci stezenia hemoglobiny (Hb) (11.5 g/dlvs 11.7 g/dl, p = 0.04) oraz hema-
tokrytu (Hct) (33.7% vs 34.4%, p = 0.03) w grupie badanej w poréwnaniu z grupa kontrolna po operacji. W grupie badanej
zaobserwowano wieksza mediane spadku stezenia Hb (1.1 g/dl vs 0.8 g/dl, p < 0.001) oraz Hct (3.05% vs 2.2%, p < 0.001). Nie
wykazano réznic w stezeniu ptytek krwi pomiedzy grupami. Nie odnotowano réznic w czesto$ci wystepowania niedokrwi-
stosci poporodowej (Hb < 10 g/dl) oraz ciezkiej niedokrwisto$ci poporodowej (Hb < 7 g/dl).

Whioski: Pobieranie KP metoda in utero podczas CC wiaze si¢ ze statystycznie istotnym zwigkszeniem okotooperacyjnej
utraty krwi. Réznica jest niewielka i prawdopodobnie klinicznie nieistotna w populacji zdrowych pacjentek poddawanych
procedurze CC.
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Introduction

Cord blood (CB) can be a source of stem cells used
in the treatment of many diseases, both neoplastic
and non-neoplastic ones. There is also ongoing world-
wide research on the use of autogenous stem cells in
regenerative medicine, however, current scientific
evidence in support of these indications is limited [1].

CBis commonly regarded as medical waste, which,
if it is stored in banks, is disposed of along with the
postpartum material. Therefore, its collection, even in
the case of a low chance need to utilize it in the fu-
ture, does not raise objections among the community
of clinicians. Yet, it should be remembered that the
procedure of collecting cord blood units (CBU) may
potentially influence the perinatal loss of maternal
blood and interfere with procedures that have proven
to have long-term benefits for the baby, such as the
delayed cord clamping (DCC). Few studies in the lit-
erature assess the effect of CBU collection on the peri-
natal loss of maternal blood during cesarean section
(CS), we decided to assess this based on two potential
reasons. Firstly, CBU collection by “in utero” (collec-
tion before delivery of placenta) method may prolong
time from neonate delivery to the beginning of su-
turing the uterine muscle. Secondly, there are data in
the literature indicating a small but statistically sig-
nificant blood loss in the case of vaginal delivery and
CBU collection [2, 3].

Aim of the research

Comparison of the morphotic parameters of ma-
ternal peripheral blood after surgery and occurrence
of specific maternal complications during CS with
and without CBU collection.

Material and methods

The study had an observational and retrospec-
tive character. We analyzed the medical records of
1,344 women who gave birth by CS in the Depart-
ment of Obstetrics and Gynecology of the Provincial
Combined Hospital in Kielce. In 238 patients who
had delivered between January 2016 and December
2020, umbilical cord blood was collected using the
in utero method. The control group consisted of the
consecutive 1106 patients who had delivered by CS
at the same facility in 2020. CS was performed using
the Misgav Ladach technique [4]. Oxytocin at a dose
of 10 IU or carbetocin at a dose of 100 pg by intra-
venous bolus was used as an uterotonic drug during
CS. The choice of a tocomimetic drug was dependent
on the operator’s request. The standard postopera-
tive procedure was carried out for each patient. We
excluded patients with multiple pregnancies from the
study. All patients had their peripheral venous blood
counts performed not earlier than 24 h before the pro-
cedure and between 12 and 24 h after the procedure.
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We compared the groups with regard to demographic
data, peripheral venous blood counts, and the abso-
lute value of their postoperative changes versus pre-
operative values (A) as well as the percentage of ad-
verse events, such as the need for using misoprostol
600-800 pg rectally postpartum due to uterine atony/
subatony, as well as the percentage of patients with
hemoglobin (Hb) < 7 g/dl (the threshold below which
symptomatic patients are offered red blood cell trans-
fusions) and < 10 g/dl (a commonly used definition
of “postpartum anemia”) [5]. The study was approved
by the bioethics committee at the Jan Kochanowski
University in Kielce (consent number 38/2021).

Statistical analysis

Statistical analysis was conducted using the Statis-
tica 13.3 program (TIBCO Software Inc., Palo Alto, CA).
On account of non-fulfilment the assumption about
the normal distribution of variables, the median was
used as the measure of the central tendency and the
interquartile range was used as the measure of disper-
sion. Continuous variables were compared using the
Mann-Whitney U test. Qualitative variables were pre-
sented as a percentages and Pearson’s y? test was used
to compare the groups. For the qualitative variables
that measure the outcome, we calculated the odds ratio
(OR) of the event occurrence for the patients in the
study group versus the control group. The size of the
control group was selected based on the sample size es-
timation with the given parameters — a difference of at
least 0.2 g/dl between the medians of AHD (difference
in hemoglobin concentration after the procedure ver-
sus concentration before the procedure) in the groups,
with a power of 90%. The differences were considered
statistically significant if p < 0.05.

Results

The demographic data for the groups are present-
ed in Table 1. The groups did not differ significantly
in terms of the initial parameters capable of affecting
the final results, such as the concentration of the mor-
photic parameters of blood before CS, the newborn’s
birth weight and length, the number of patients af-
ter previous CS, and the percentage of patients who
received carbetocin during CS. The a priori groups
differed in age. The patients deciding on the collec-
tion were significantly older (33 vs. 31 years old). Most
of the collections in the analyzed period (68%) were
CBU collections for private banks.

In Table 2 we have presented the outcome data.
We observed statistically significant differences be-
tween the values of some morphotic parameters of
blood after CS. Postoperative Hb and hematocrit (Hct)
values were statistically lower in the group of pa-
tients whose umbilical cord blood had been collected
(11.5 g/dl vs. 11.7 g/dl, p = 0.04, 33.7% vs. 34.4%,
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Table 1. Demographic and initial data of the groups

Demographic Cord blood donors Control group P-value
Age [years] (median, IQR) 33 (7) 31 (6) 0.000003
Newborn weight [g] (median, IQR) 3410 (530) 3400 (630) 0.946204
Newborn length [cm] (median, IQR) 54 (4) 54 (4) 0.206945
Carbetocin administration 63.87% 58.79% 0.14
Induced labor 3.78% 4.53% 0.61
Number of patients after previous CS 38.66% 42.86% 0.23368

Table 2. Hematological and clinical outcome in both groups
Parameter Cord blood Control P-value OR (95% ClI)

donors group

Baseline Hb [g/dl] (median, IQR) 12.6 (1.3) 12.5 (1.4) 0.082952 N/A
Baseline Hct [%] (median, IQR) 36.9 (3.7) 36.6 (3.9) 0.173438 N/A
Baseline Plt [x 1000/ul] (median, IQR) 204 (67) 207 (77) 0.140922 N/A
Postpartum Hb [g/dl] (median, IQR) 11.5 (1.7) 11.7 (1.6) 0.042209 N/A
Postpartum Hct [%] (median, IQR) 33.7 (4.6) 34.4 (4.6) 0.030516 N/A
Postpartum Plt [x 1000/ul] (median, IQR) 179 (67) 190.5 (74) 0.051598 N/A
AHDb (median, IQR) -1.1(1.3) -0.80 (1.2) 0.000020 N/A
AHct (median, IQR) -3.05 (3.8) -2.2 (3.8) 0.000308 N/A
APt (median, IQR) -17 (34) -16 (33) 0.575431 N/A
Need for postpartum misoprostol administration 3.36% 4.26% 0.52 0.91 (0.45-1.81)
Hb < 7 g/dl 0% 0% 1 N/A
Hb < 10 g/dl 7.17% 8.02% 0.65 0.88 (0.51-1.52)
Hb < 11 g/dl 31.22% 26.25% 0.11 1.27 (0.92-1.73)

Hb — hemoglobin concentration, Hct — hematocrit, Plt — platelet concentration, AHb — difference between Hb after and before delivery,
AHct - difference between Hct after and before delivery, APlt — difference between Plt after delivery and before delivery, IQR — interquartile

range.

p = 0.03 respectively). In both groups, we observed
a decrease in Hb and Hct concentration after CS com-
pared to the value before the surgery. The absolute
values of the median AHb and AHct were statistically
greater in the group of patients whose CBU had been
collected. We did not observe any changes in the con-
centration of platelets. There was no difference be-
tween the groups regarding the percentage of patients
with Hb < 7 g/dl and < 10 g/dl postpartum, as well as
the percentage of patients requiring the administra-
tion of postpartum misoprostol due to uterine atony/
subatony.

Discussion

Cord blood collection is a fairly common proce-
dure used in obstetric practice, both for vaginal deliv-
eries and CS.

Every year, more and more data on its potential
applications in allo- and autogenous therapy are pub-
lished in the databases of scientific literature. Still,
scientific evidence does not justify the routine recom-
mendation of private banking in obstetric practice, as
reflected in the recommendations of the American
College of Obstetricians and Gynecologists [1]. Mean-
while, in numerous countries, we are faced with re-
lentless marketing of cord blood banking companies,
which overestimate the current potential of umbili-
cal cord blood use while lacking objective evidence of
benefit in many of the advertised clinical indications
[2, 6]. Considering the above, first of all, due diligence
should be applied to comply with the standards of
perinatal care and to appropriately apply procedures
with a documented positive impact on the child’s de-
velopment (such as DCC) [7, 8]. Research should also
be carried out in order to assess whether the CBU col-
lection procedure has an adverse effect on the mother.
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There are few studies available in the literature,
which assess the effect of umbilical cord blood col-
lection on perinatal blood loss. In 2011, the results
of a retrospective study covering data from a register
maintained in 14 countries were published. They in-
dicate an increased volume of blood lost in the case of
blood collection during the third stage of labor (321
+273 vs. 255 £237 ml; p = 0.02), the difference was
more pronounced in the case of instrumental deliver-
ies (469 £276 vs. 334 =250 ml; p = 0.007). In the study,
no differences were noted in the percentage share of
the patients who received red cell mass transfusions
on account of anemia [3]. Another study assessing
blood loss during vaginal delivery with in utero CBU
collection shows a significantly greater reduction
in hemoglobin and hematocrit concentration in the
group of patients who have had their cord blood col-
lected and amount patients with postpartum anemia
defined as Hb < 10 g/dl (15.9% vs. 10.64%, p = 0.05).
However, the differences in the reduction of hemo-
globin and hematocrit were small and clinically in-
significant in young, otherwise healthy women (the
decrease in Hb was 1.4 g/dl in the study group vs.
0.9 g/1in the control group, p < 0.001). No differences
were found in the rates of maternal complications
such as the percentage of patients with postpartum
hemorrhage, postpartum curettage, manual removal
of placenta, percentage of severe anemia (Hb < 7 g/1),
or blood transfusion requirement [2].

In the literature, we have found no studies evalu-
ating blood loss and the percentage share of compli-
cations during CS. The results of our study indicate
increased blood loss in the study group compared to
the control group. Despite the statistical significance,
from a clinical point of view, this loss seems to be not
relevant, taking into account that the vast majority of
patients undergoing CS constitutes a population of
women who are not burdened with chronic diseases.
However, this information may be important in the
case of patients with severe anemia, for whom a cae-
sarean section should be performed before the correc-
tion of morphotic blood elements deficits.

In our study, the collection of CBU was performed
using the in utero technique. This means that CBU
is collected by inserting a needle into the umbilical
vessels before separating the placenta. Such a proce-
dure extends the time from neonate birth to placenta
delivery and may increase bleeding from the unsu-
tured uterine muscle. In utero CBU collection is not
the only possibility for cord blood collection during
CS. The second method is ex utero collection. In this
case, CB should be collected within 10 min due to the
rapid formation of clots within the umbilical cord. Re-
search indicates that in both types of collection, the
quality of the sample, measured by indicators such as
the volume of the preparation, the number of CD34+
cells, and CFU-GM cells is the same [9]. In the case of
ex utero collection, contamination of the sample with
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bacteria and the formation of clots has been observed
less frequently [9, 10]. Also when accounting for the
lower interference with the activities performed by
the operator during CS, due to the lack of influence on
the time elapsing to the moment of placenta delivery,
this method seems to be safer from the perspective
of perioperative blood loss. These two methods, how-
ever, require a direct comparison in the context of the
blood loss in delivering patients.

Our study had an observational and retrospective
character. The authors are aware of the limitations
of random sampling in such a study, however, we in-
cluded all patients from specific time intervals in our
study, which allowed us to reflect the general popula-
tion and reduce the impact of confounding factors. The
limitation of the study is due to the lack of data on the
patients’ body mass index, which may have an impact
on the difficulty level of the surgery and the periop-
erative blood loss. Another limitation is the significant
difference between one of the initial parameters — the
groups differed in terms of age, which, in our opinion,
does not translate into confounding the values of the
final parameters. The lack of visual assessment of the
volume of blood lost can also be considered a limita-
tion, but in our assessment, the visual assessment of
blood loss, especially when mixed with amniotic fluid,
is highly subjective, therefore we selected the objective
parameters of the patient’s peripheral blood.

Conclusions

In utero blood collection during CS is associated
with a small but statistically significant increase in
maternal blood loss. The difference is small and of
no clinical significance in the healthy population of
young patients undergoing CS.
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