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Introduction

Placenta previa occurs when the placenta totally or partially 
covers the opening of the cervix or when the placenta is at-
tached in the vicinity of the cervix. Depending on the location 
of the attached placenta in relation to the uterine wall, pla-
centa previa can be classified into anterior placenta previa and 
posterior placenta previa, and can be further categorized into 
complete, partial, marginal, and low lying placenta, according 
to the degree to which the placenta covers the opening of 
the cervix [1]. Placenta previa is a disease that most commonly 
causes vaginal bleeding in the second-half of pregnancy as 
well as neonatal anemia [2]. The frequency of occurrence of 
placenta previa varies with different studies, but is reported to 
be approximately 4.0 to 4.8 per 1,000 women [3,4]. Risk fac-
tors of placenta previa include advancing maternal age, mul-

tiparity, previous cesarean delivery, spontaneous or induced 
abortion, infertility treatments, and smoking and cocaine 
use during pregnancy [4-6]. Placenta previa is an important 
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disease that increases the risk of placental abruption, post-
partum bleeding, emergency cesarean delivery, and cesarean 
hysterectomy. Maternal mortality rates have been decreasing 
in recent years through early diagnosis of placental previa 
achieved by prenatal ultrasonography and appropriate preop-
erative and postoperative blood transfusion and intravenous 
fluid supply. However, when compared to mothers with un-
eventful pregnancies, newborn complications and maternal 
complications due to premature birth and postpartum bleed-
ing are still markedly high [3]. Currently, lower segment trans-
verse incision is commonly used as a uterine incision method 
for general cesarean sections. However, when the placenta 
is positioned at the uterine incision site in a placenta previa, 
such an incision can be used to incise the placenta to deliver 
the newborn. Placental incision increases the possibility of 
blood loss in the fetus; therefore, a uterine incision method 
that avoids the placenta, such as classic cesarean incision or 
inverted T cesarean incision, have been used to deliver the 
fetus. Nonetheless, although attempts to incise the uterus 
have been attempted by avoiding the placenta as much as 
possible, there have been cases where the placenta was posi-
tioned at the incision site. When the uterine corpus is incised, 
suturing the incised site becomes difficult and the amount of 
blood loss increases, which increases the risk of uterine rup-
ture during subsequent pregnancy. During cesarean section 
of patients with placenta previa at our hospital, there have 
been cases in which the placenta was unexpectedly posi-
tioned at the uterine incision site. The placenta was incised to 
deliver the newborn, but both the newborn and the mother 
did not experience any major complications and were able to 
recover. In another cases, where the placenta was positioned 
near the usual uterine incision site, the placenta was incised 
to deliver the fetus, but neither the mother nor the new-
born showed any unusual complications. We have previously 
reported the details of these cases [7]. Since then, at our 
hospital, we have attempted fetal delivery through uterine 
lower segment transverse incision and placental incision for 
all cases of anterior placenta previa, and posterior placenta 
previa, which is positioned at the uterine incision site. Fur-
thermore, to compare maternal and newborn complications, 
we retrospectively analyzed the medical records of women 
whose placenta was incised and women whose placenta was 
not incised.

 

Materials and methods

1. Study subjects
We examined the medical records of all pregnant women 
diagnosed with placenta previa who underwent cesarean sec-
tion between May 2010 and May 2015 at the Department of 
Obstetrics and Gynecology, Chungbuk National University Hos-
pital. This study was approved by the Institutional Review Board 
for Clinical Research in our institute. We compared the subjects 
by dividing them into two groups. For 31 cases of anterior pla-
centa previa, and 9 cases of posterior placenta previa, in which 
a part of the placenta invaded into the uterine incision site and 
placental incision was unavoidable, the placenta was incised 
to deliver the newborn; these cases were allocated to the pla-
cental incision group. Forty cases of posterior placenta previa 
in which placental incision was not necessary were allocated to 
the non-incision group. Excluding placental abruption, multi-
fetal pregnancy, and premature rupture of membranes before 
30 weeks gestation, a total of 80 subjects were enrolled in the 
present study. We did not select patients, but incidentally the 
number of subjects of both groups was equal.

2. Surgical technique
Lower segment transverse incision was used as a uterine inci-
sion method for all cases, regardless of the position of the 
placenta. Three full-time experienced clinicians performed 
cesarean sections on patients with anterior placenta previa 
who necessitated placental incision, and placental incision and 
fetal delivery methods were identical for all three operating 
surgeons. Once the placenta was exposed after incising the 
myometrium, the surgeon inserted his fingers between the 
incised sections, and penetrated through the remaining pla-
centa and amnion to deliver the newborn. Prior to the surgery, 
patients received a thorough explanation of the complications 
that may arise from placenta previa, the risks of fetal delivery 
through placental incision, and hospital expertise available to 
the patients and guardians. All patients provided consent. 

3. Statistical analysis
We divided the patients into the placental incision group and 
the non-incision group. For mothers, preoperative and post-
operative hemoglobin change, presence of blood transfusion, 
amounts of blood transfusion, and duration of hospital stay 
were compared. For newborns, Apgar score, umbilical cord 
blood gas analysis and hemoglobin, and duration of hospital 
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stay were compared. To determine the presence of anemia 
in two-day old newborns, capillary blood sampling was con-
ducted for comparative analysis. Shapiro-Wilk normality test, 
Student’s t-test, Mann-Whitney U-test, chi-square test, and 
Fisher’s extract test were used for statistical analysis of the re-
sults, and P<0.05 was regarded as statistically significant. All 
analyses were performed using IBM SPSS ver. 20 (IBM Corp., 
Armonk, NY, USA).

Results 

1.	� Comparison of maternal clinical characteristics and 
prognosis according to placental incision

Of the total placenta previa pregnancies, the placental inci-
sion group included 40 patients and the non-incision group, 
40 patients. Comparison of the placental incision group and 
the non-incision group revealed that age, gestational week, 
height, weight, body mass index, and preoperative hemoglo-
bin level all followed normal distributions, and no statistically 
significant difference in clinical characteristics was observed 
between the two groups. 

Depending on the placental incision, the frequency of moth-
ers who received blood transfusion during or after surgery 
was 26 out of 40 patients in the placental incision group, and 
14 out of 40 patients in the non-incision group. There was no 

statistical significant difference between the two groups. Of 
the mothers who did not receive blood transfusion in the two 
groups, we examined the change between hemoglobin level 
before surgery and 2 days after surgery. Mothers who received 
blood transfusion before or after surgery were excluded. The 
reduced hemoglobin level between the placental incision 
group and the non-incision group was not considered statisti-
cally significant.

The duration of hospital stay of mothers in both groups 
was a median of 5.5 days (range, 4 to 11 days) in the incision 
group and a median of 5 days (range, 4 to 9 days) in the non-
incision group. Although this difference was statistically signif-
icant, it was not a clinical major difference. The frequency of 
cesarean hysterectomy was 7 patients in the placental incision 
group and 2 patients in the non-incision group. Pathology ex-
amination confirmed placenta accreta in 8 of these 9 patients 
(Table 1). Of the patients in the placental incision group who 
received hysterectomy for accreta, 1 person received intensive 
care unit care after surgery. There were no maternal deaths in 
the present study. 

The reduced hemoglobin level between 31 patients with 
anterior placenta and 9 with posterior placenta in placental 
incision group was not considered statistically significant. The 
frequency of cesarean hysterectomy was 6 patients in the 
anterior placenta and 1 in the posterior placenta in placental 
incision group, and not considered statistically significant. 

Table 1. Characteristics of maternal subjects according to placental incision

Characteristics
Placental insicion

P-value
Yes (n=40) No (n=40)

Maternal age (yr) 34.1±4.2 33.7±3.5 0.64

Gestational age (wk) 37.4±2.1 37.3±2.1 0.78

Body mass index 25.8±3.0 25.8±3.1 0.97

Maternal height (cm) 158.4±5.8 158.9±5.0 0.71

Maternal weight (kg) 64.9±7.9 65.3±8.8 0.84

Preoperative hemoglobin (g/dL) 11.3±1.5 11.1±1.4 0.49

Postoperative hemoglobin (g/dL) 10.4±1.5 10.2±1.6 0.48

Postoperative day 2 hemoglobin (g/dL) 9.0±1.3 8.7±1.6 0.37

Transfusion 26 (65) 21 (52) 0.25

Packed RBC transfusion (300 mL pint) 5.2±6.3 2.9±1.1 0.10

decreased hemoglobin without transfusion 2.9±1.5 2.8±1.5 0.83

Maternal hospitalization (day) 5.5 (4–11) 5 (4–9) 0.02

Cesarean hysterectomy 7 (17) 2 (5) 0.08

Values are presented as mean±standard deviation, number (%), or number (range).
RBC, red blood cell. 
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2. 	�Comparison of neonatal clinical characteristics and 
prognosis according to placental incision

Comparing the neonatal Apgar score between the two 
groups, there was no difference in signs that suggested mild 
fetal distress. Umbilical cord blood gas analysis results showed 
no difference between the two groups in the occurrence of 
blood acidosis below pH 7.20. The total duration of hospital 
stay for the newborns was a median of 6 days (range, 4 to 70 
days) in the placental incision group and a median of 5 days 
(range, 4 to 24 days) in the non-incision group, showing an 
increased duration in the placental incision group (Table 2). 
There were no newborn deaths during hospitalization after 
delivery. 

There was no significant difference in neonatal prognosis 
described above between 31 patients with anterior placenta 
and 9 with posterior placenta in placental incision group. 

3.	� Comparison of neonatal blood sample according to 
placental incision

For all the study subjects, we analyzed those cases in which 
capillary blood sampling was obtained in two-day old new-
borns to determine the presence of neonatal anemia due 
to blood loss during placental incision. Although not all 
newborns received blood tests, there was no statistical differ-

ence in the percentage of newborns tested between the two 
groups categorized according to the previous placental inci-
sion used. 

In the newborn group that underwent blood testing, he-
moglobin level and presence of anemia 2 days after delivery 
was compared between the placental incision group and non-
incision group, and no statistically significant difference was 
observed between the two groups (Table 3). 

 

Discussion

Placenta previa is the primary cause of neonatal anemia, and 
delivery of placenta previa pregnancy occurs generally through 
cesarean section. Although there are differences in uterine in-
cision methods utilized, lower segment transverse incision has 
been reported in 71% to 96% of cases [8-10]. The maternal 
blood transports oxygen and nutriments to the villus of the 
chorion, and the fetal blood circulates within the placenta, ab-
sorb the oxygen and nutrients from the maternal blood, and 
excrete wastes through the maternal blood. Therefore, when 
the placenta is incised, there is an increased risk of not only 
maternal blood loss but also of neonatal blood loss. Hence, 
various diagnostic methods and surgical techniques have been 

Table 2. Characteristics of neonatal subjects according to placental incision

Characteristics
Placental insicion

P-value
Yes (n=40) No (n=40)

Cord hemoglobin (g/dL) 15.2±1.8 14.3±1.4 0.16

Neonatal bodyweight (g) 2,910±552 2,979±575 0.58

Placental weight (g) 629±162 709±185 0.05

Neonatal hospitalization (day) 6 (4–70) 5 (4–24) 0.01

1 Minute Apgar score <7 2 (5) 1 (2.5) 0.35

5 Minute Apgar score <7 1 (2.5) 1 (2.5) 1.00

Cord arterial blood pH <7.2 2 (5) 2 (5) 1.00

Values are presented as mean±standard deviation, number (range), or number (%).

Table 3. Comparison of neonatal blood sample according to placental incision

Neonatal blood sample
Placental incision

P-value
Yes (n=19) No (n=20)

Neonatal hemoglobin (g/dL) 16.8±2.5 17.4±1.8 0.40

Neonatal hematocrit (%) 47.4±7.2 49.7±5.6 0.28

Hemoglobin <14.0 g/dL 2 (10.5) 0 (0) 0.23

Hematocrit <45% 4 (21.1) 4 (20.0) 0.59

Values are presented as mean±standard deviation or number (%).
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used to avoid placental incision for placenta previa pregnancy. 
Before ultrasound was commonly utilized, placenta previa 

was diagnosed using radioactive isotopes such as 99mTc and 
ll3mln, but this is currently no longer practiced due to the risk 
of radiation exposure for mothers and fetuses and the difficul-
ty of scanning [11]. Using magnetic resonance imaging (MRI), 
Kay and Spritzer [12] revealed the causes of vaginal bleeding 
in 15 patients in whom ultrasound failed to identify the causes 
of third-trimester bleeding. They stressed the effectiveness of 
MRI as a diagnostic method to examine the position of the 
placenta and placental abnormalities during vaginal bleeding 
of unknown cause, but pointed out the difficulties involved 
in repeatedly using this method due to the high scanning 
fees and long scanning times. Currently, diagnosis through 
transvaginal sonography is widely utilized as the most precise, 
convenient, and safe method; however, false-positive test re-
sults might arise depending on the degree of distention of the 
bladder and uterine contraction. Repeated tests to determine 
the best uterine incision site to avoid the placenta are needed, 
and the reliability of the test might differ significantly with the 
practitioner [13]. 

As a surgical technique that avoids the placental incision, 
classical cesarean incision, inverted T cesarean incision, and 
medial-transverse incision have been used. In 2003, Ward [14] 
reported a surgical technique for fetal delivery. After perform-
ing lower segment transverse incision once the position of 
the placenta is confirmed, the placenta does not need to be 
incised, and the practitioner can insert his fingers between 
the placenta and the uterus to separate and partially abrupt 
the placenta. Afterwards, the separated placenta can be first 
expulsed to the uterine incision site, and then the newborn 
can be delivered. He argued that this surgical technique could 
be effectively utilized not only for placenta previa but also for 
cesarean section in which the placenta is unexpectedly posi-
tioned at the uterine incision site. However, because placenta 
previa is frequently accompanied by accreta, this surgical 
technique is limited when the placenta and uterus cannot be 
separated. Ogawa et al. [15] incised the fundus of the uterus 
in an anterior placenta previa pregnancy accompanied by ac-
creta, and delivered the newborn. After suturing the uterine 
incision site with placenta in situ, they performed a total hys-
terectomy. When cesarean hysterectomy is planned from the 
beginning, this technique is advantageous in that the fetus 
can be delivered without damaging the placenta. Kotsuji et al. 
[16] performed a cesarean delivery through transverse uterine 

fundal incision for 34 mothers with placenta previa with his-
tory of cesarean section who underwent MRI and had a high 
risk of accreta.

According to research studies that reported the shortcom-
ings of surgical techniques other than lower segment trans-
verse uterine incision, Patterson et al. [17] compared a group 
of patients who received classical cesarean incision or inverted 
T cesarean incision to a group who received lower segment 
transverse incision. The authors reported that the frequency of 
infection and blood transfusion was high, demonstrating that 
there was a significant difference in the prevalence of mothers 
with extended hospital stay. Greene et al. [18] reported that 
the occurrence of infection was high, bleeding was common, 
and uterus was damaged in patients who underwent classical 
cesarean incision.

Based on data from mothers with placenta previa who 
delivered newborns through placental incision, Kim et al. [7] 
reported that the risk of mothers and newborns in the placen-
tal incision group was not significantly different from that of 
mothers and newborns in the non-incision group. However, 
because of the small sample size of both the placental incision 
group and the sample size of blood tested newborns at the 
time of study, further studies using more cases are needed. 
In the present study, the average neonatal hemoglobin level 
between newborns delivered without placental incision and 
newborns through placental incision was compared and no 
significant differences were found. Neonatal anemia is gen-
erally defined as a hemoglobin level below 14 g/dL and a 
hematocrit below 45%; no difference was observed between 
the two groups. Therefore, we were able to confirm that the 
blood loss due to placental incision did not cause neonatal 
anemia. Although there was a statistically significant differ-
ence between the two groups in the duration of hospital stay 
for mothers and newborns, we presume that this was because 
there were more cases of anterior placental previa in the pla-
cental incision group. When we only compared patients with 
posterior placenta previa, we did not observe any significant 
differences between the two groups in the duration of hospi-
tal stay for mothers and newborns (duration of hospital days 
for mothers, P=0.71; duration of hospital days for newborns, 
P=0.53).

We compared the changes in the preoperative hemoglo-
bin level and the hemoglobin level 2 days after surgery from 
mothers who did not receive blood transfusion. For cases 
receiving blood transfusion, it was difficult to perform a cor-
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rect statistical comparison using hemoglobin above a certain 
level. There was no difference between the two groups in 
the amount or frequency of blood transfusion received. 
Therefore, by comparing the hemoglobin change in mothers 
who did not receive blood transfusion, we presumed that we 
would be able to confirm that placental incision caused these 
differences in the amount of bleeding. The results revealed 
no differences between the two groups, and thus, placental 
incision does not affect the amount of bleeding after placen-
ta expulsion. Moreover, 9 out of the 80 patients underwent 
cesarean hysterectomy, and approximately 11.6% to 16.7% 
of the study subjects in other related studies also underwent 
cesarean hysterectomy [9,10]. Kotsuji et al. [16] demonstrat-
ed that 16 of 34 patients diagnosed with accreta all received 
hysterectomy, thus not showing a large deviation from other 
studies.

In conclusion, fetal delivery using lower segment transverse 
incision to incise the placenta for anterior placenta previa 
pregnancy is a safe surgical technique for mothers and new-
borns. This surgical technique is cost-effective because it 
reduces the number of imaging studies needed to find out 
incising site for avoiding the placental incision. Furthermore, 
using lower segment transverse uterine incisions, the uterine 
suturing is simple, duration of hospital stay is shorter, bleed-
ing is reduced, and the risk of damaging the uterus after sur-
gery is low. However, to successfully perform a surgical tech-
nique for fetal delivery through placental incision, the time of 
myometrial incision to fetal delivery must be minimized, and 
prompt decision-making and expertise of the obstetrician are 
needed.
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