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A new marker for the prediction of mean
platelet volume, placenta previa and
placental invasion anomalies
Oya Soylu Karap›nar, ‹lay Gözükara, Ali Ulvi Hakverdi, Arif Güngören
Department of Obstetrics and Gynecology, Tayfur Ata Sökmen Faculty of Medicine, Mustafa Kemal University, Hatay, Turkey

Abstract

Özet: Ortalama trombosit hacmi, plasenta previa
ve plasenta invazyon anomalilerini öngörmede
yeni bir belirteç

Objective: The aim of this study is to evaluate the relationship
between some parameters of complete blood count and placenta
previa and placental invasion anomalies.

Amaç: Bu çal›ﬂman›n amac› baz› tam kan say›m› parametreleri ile
plasenta previa ve plasenta yap›ﬂma anomalileri aras›ndaki iliﬂkiyi
de¤erlendirmektir.

Methods: In this study, 70 cases with placenta previa and 70 control
cases who admitted to the Department of Obstetrics and Gynecology
of Mustafa Kemal University between September 2015 and
December 2016 were reviewed retrospectively. The sociodemographic data and the numbers of previous cesarean section of the
patients were recorded. Before the cesarean section, the counts of
preoperative lymphocyte, neutrophil and platelet, mean platelet volume (MPV), neutrophil/lymphocyte rate, platelet/lymphocyte rate,
and hemoglobin and hematocrit values were recorded. It was analyzed whether these parameters were able to predict placenta previa
and placental invasion anomalies or not.

Yöntem: Bu çal›ﬂmada Eylül 2015 – Aral›k 2016 tarihleri aras›nda
Mustafa Kemal Üniversitesi Kad›n Hastal›klar› ve Do¤um Klini¤i’ne baﬂvuran 70 plasenta previa ve 70 kontrol olgusu retrospektif olarak tarand›. Hastalar›n sosyodemografik özellikleri, önceki
sezaryen say›lar› kaydedildi. Sezaryen öncesi tüm olgular›n preoperatif lenfosit say›s›, nötrofil say›s›, trombosit say›s›, ortalama
trombosit hacmi (MPV), nötrofil/lenfosit oran›, trombosit/lenfosit oran›, hemoglobin ve hematokrit de¤erleri kaydedildi. Bu parametrelerin plasenta previa ve plasenta yap›ﬂma anomalilerini öngörüp öngöremeyece¤i analiz edildi.

Results: There was no difference between two groups in terms of
sociodemographic (age, gravida, parity, living fetus and the number
of previous cesarean section) data. The week of gestation during
delivery and birth weight were significantly low in placenta previa
group. Postoperative hemoglobin and hematocrit values were also
significantly low in previa group. Considering the complete blood
parameters, MPV was significantly low in previa group (p=0.042).
Placental invasion anomaly was confirmed histopathologically in 24
of 27 cases in previa group who underwent cesarean hysterectomy.
When the group with invasion anomaly was compared to the control
group, MPV was also significantly low (p=0.047).
Conclusion: In addition to the ultrasound images, simple blood count
parameters can be used to confirm placenta previa and placental invasion anomalies in particular. Among these parameters, MPV seems to
be the most potent predictor.
Keywords: Placental invasion anomalies, placenta previa, mean
platelet volume.

Bulgular: Her iki grupta olgular›n sosyodemografik (yaﬂ, gravida,
parite, yaﬂayan, geçirilmiﬂ sezaryen say›s›) verileri aç›s›ndan fark
yoktu. Do¤umdaki gestasyonel yaﬂ ve do¤um a¤›rl›¤› plasenta previa grubunda anlaml› düﬂük bulundu. Postoperatif hemoglobin ve
hematokrit de¤erleri previa grubunda anlaml› düﬂük idi. Tam kan
parametrelerine bak›ld›¤›nda previa grubunda MPV anlaml› düﬂük
bulundu (p=0.042). Previa grubundaki sezaryen histerektomi uygulanan 27 olgunun 24 tanesinde histopatolojik olarak plasenta invazyon anomalisi konfirme edildi. ‹nvazyon anomalisi olan grup
ile kontrol grubu karﬂ›laﬂt›r›ld›¤›nda MPV yine anlaml› düﬂük bulundu (p=0.047).
Sonuç: Sonografik görüntülere ek olarak basit kan say›m› parametreleri plasenta previa ve özellikle de plasenta invazyon anomalilerini konfirme etmek için kullan›labilir. Bu parametreler içinde
MPV en güçlü prediktör gibi görünmektedir.
Anahtar sözcükler: Riskli gebelik, normal gebelik, sa¤l›kl› yaﬂam
biçimi davran›ﬂ›.
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Introduction
Placenta previa is defined as the condition that placenta
tissue is placed above or very close to internal cervical os.
Its estimated incidence at term is 1/200 and the worldwide incidence varies.[1] Placenta accreta is the attachment of trophoblasts to uterine wall and it may invade at
various levels including myometrium and serosa. The
term ‘placenta accreta’ comprises entire spectrum
including accreta, increta and percreta, and it is also
called as morbid invasive placenta.[2] Placenta accreta is
seen in 1 out of 300 pregnancies and its incidence has
increased about 10 times in the last 5 decades.[3,4] It is a
life-threatening clinical condition due to unexpected
catastrophic complications during delivery such as
severe hemorrhage, cesarean hysterectomy or bladder
injury, and intestinal and vascular trauma.[5]
The connections between maternal inflammatory
cells in basal layer, maternal desidual tissue and fetal
extravillous trophoblast cells may lead to morbid invasive placenta. However, the underlying pathogenic
mechanism of morbid invasive placenta is still unclear.[6]
Although defective decidualization in implantation area
is one of the significant underlying etiological factors of
placenta previa and morbid invasive placenta, some
studies histopathologically showed uteroplacental vascular anomalies in basal layer,[7] decidual hemosiderosis and
infarction,[8] and acute and chronic inflammation.[9]
Various studies reported that the invasion of cancerous
cells had common characteristics with trophoblast invasion.[10] Neutrophil/lymphocyte rate (NLR), platelet/
lymphocyte rate (PLR) and mean platelet volume
(MPV) values are the most recent markers to evaluate
the inflammatory response, and they are successfully
used in various gynecological cancer and inflammatory
diseases as predictive marker and prognostic factor.[11–13]
In this study, we aimed to evaluate the relationship
between complete blood count and their parameters and
placenta previa and placental invasion anomalies, which
are inflammatory and invasive.

Methods
This study was conducted through the retrospective
review of the cases who admitted to the Department of
Obstetrics and Gynecology of Mustafa Kemal University
between September 2015 and December 2016. For this
study, we obtained the approval of head physician of

Health Application and Research Hospital of Mustafa
Kemal University.
The study group included 70 cases who were suspected to have complete placenta previa and placental
invasion anomaly according to the ultrasonography
examination. The control group had 70 cases who had
normally located placenta with previous or repeating
cesarean section. Cases with multiple pregnancies, those
with infectious and hemorrhagic problems in current
pregnancy, cases with systemic diseases such as cardiovascular, endocrinologic, metabolic, inflammatory and
autoimmune diseases, cases with smoking habit, and
those with maternal obesity were excluded from the
study. By reviewing the files of cases, their demographic
data (age, gravida, parity, living fetus, week of gestation,
birth weight, and previous deliveries) and preoperative
hematologic parameters before cesarean section were
recorded. Since the cases had placenta previa and with
previous cesarean section, all patients delivered by
cesarean section. In previa group, cesarean hysterectomy
was performed in 27 cases who had placental invasion
anomaly and developed postpartum hemorrhage.
Among the hematologic parameters, preoperative
hemoglobin, hematocrit, and postoperative hemoglobin
and hematocrit values were recorded. Preoperative neutrophil count, lymphocyte count, platelet count and
MPV values were recorded. NLR and PLR were calculated by proportioning neutrophil to lymphocyte and
platelet to neutrophil, respectively. The demographic
data and hematologic parameters of the patients were
compared. SPSS 21 was used for statistical analysis. The
groups were compared by independent t-test. p<0.05
was considered significant.

Results
Both groups were similar in terms of age distribution
(31.4±5.3 years in previa group, and 29.8±4.7 years in
control group) and obstetric history (except gravida)
(Table 1). Statistically significant low results were found
in previa group compared to the control group in terms
of week of gestation during delivery (36.0±2.4 weeks in
previa group and 37.6±1.0 weeks in the control group)
and birth weight (2802.28±590.31 g in previa group and
3090.00±477.00 g in the control group) (Table 1).
While preoperative hemoglobin levels (10.7±1.6 in
previa group and 11.2±1.4 in the control group) were
similar in previa and control groups, hematocrit level was
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Table 1. Demographic data of previa and control groups.
Placenta previa
(n=70)
(mean±SD)

Control group
(n=70)
(mean±SD)

Age (year)

31.4±5.3

29.8±4.7

0.058

Gravida

3.8±1.3

3.1±1.1

0.002

Parity

2.1±1.0

1.9±0.9

0.236

Living fetus

2.0±1.0

1.8+0.9

0.121

1.87±0.97

1.72±0.81

0.349

36.0±2.4

37.6±1.0

0.000

2802.28±590.31

3090.00±477.99

0.002

Number of previous cesarean section
Week of gestation during delivery
Birth weight (g)

lower in previa group (32.5±4.8 in previa group and
34.5±3.8 in the control group; p=0.008) which was statistically significant. Postoperative hemoglobin (9.4±1.4 in
previa group and 10.0±1.1 in the control group; p=0.016)
and hematocrit values (28.8+4.4 in previa group and
31.1+3.5 in the control group; p=0.001) were significantly lower than control group. Procedure duration was significantly higher in previa group compared to the control
group (88.2±32.9 hours in previa group and 44.0±4.1
hours in the control group; p=0.000).
Lymphocyte count, neutrophil count, and NLR and
PLR were similar in both groups. Thrombocyte count
was higher in previa group, which was statistically significant (226.3±56.5 in previa group and 201.8±62.9 in the
control group; p=0.017) (Table 2). MPV was found significantly lower in previa group than the control group
(8.9±1.2 in previa group and 9.4±1.6 in the control
group; p=0.042) (Table 2).
All patients in our study underwent cesarean section.
Cesarean hysterectomy was performed in 27 cases in previa group due to placental invasion anomaly and postpar-

p value

tum hemorrhage. It was found that 8 cases had perioperative bladder injury. There was no postoperative complication. It was recorded that there was no neonatal death.
When we considered that the cases who underwent hysterectomy in previa group were positive for invasion,
MPV, NLR and PLR values of cases who were positive
for invasion (n=27) and negative for invasion (n=43) were
similar. When the cases who underwent only cesarean
hysterectomy were confirmed with pathology results,
placental invasion was positive in a total of 24 cases, of
which 10 had increta and 9 had percreta. Since all cases
in previa group underwent protective uterine surgery
gradually (hypogastric artery ligation in 20 cases, uterine
artery ligation in 5 cases, and uterine square sutures in 14
cases), the cases who were positive for invasion and confirmed pathologically were compared with the cases in
the control group in terms of lymphocyte count, neutrophil count, platelet count and MPV, NLR and PLR
values. Only the MPV value (8.7±1.2 in the invasion-positive group and 9.4±1.6 in the control group; p=0.047)
was lower in the invasion-positive group, which was statistically significant (Table 3).

Table 2. The analysis of hematological parameters in previa and control groups.
Placenta previa
(n=70)
(mean±SD)

Control group
(n=70)
(mean±SD)

p value

Lymphocyte count ×103/mm3

1.8±0.6

1.7±0.8

0.158

Neutrophil count ×103/mm3

9.1±3.3

8.7±2.8

0.485

226.3±56.5

201.8±62.9

0.017

Platelet count ×103/mm3
MPV (femtoliter)

8.9±1.2

9.4±1.6

0.042

NLR

5.9±4.4

6.0±3.0

0.875

PLR

135.4±62.9

140.7±74.5

0.648

MPV: mean platelet volume, NLR: neutrophil/lymphocyte rate, PLR: platelet/lymphocyte rate
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Table 3. The analysis of hematological parameters in previa group (positive for invasion) and control group.
Cases with placental
invasion anomaly
(n=24)
(mean±SD)

Control
group
(n=70)
(mean±SD)

p value

Lymphocyte count ×103/mm3

1.8±0.6

1.7±0.8

0.599

Neutrophil count ×103/mm3

9.2±4.0

8.7±2.8

0.541

225.0±59.3

201.8±62.9

0.118

8.7±1.2

9.4±1.6

0.047

Platelet count ×103/mm3
MPV (femtoliter)
NLR

6.5±5.6

6.0±3.0

0.578

PLR

140.6±62.0

140.7±74.5

0.993

MPV: mean platelet volume, NLR: neutrophil/lymphocyte rate, PLR: platelet/lymphocyte rate

Discussion
Placenta previa and morbid invasive placenta are the
most common reasons for cesarean hysterectomy.
Although the underlying pathogenic mechanism of
morbid invasive placenta is unclear, the greatest and
most systematic histopathological study performed on
this matter considerably associated morbid invasive placenta with chronic inflammation, low maternal vascular
blood supply and hemorrhage. Presence of chronic
inflammation may lead to abnormal immune response
on maternal fetal surface, and this chronic inflammation
may have a role in the progress of trophoblastic tissue or
in controlling the invasion of placenta.[14] Also, the studies performed on trophoblasts showed that there are
similarities between placental cells and cancerous cells in
terms of proliferation, migration and invasion.[15]
It was confirmed that some inflammation markers
such as neutrophil/lymphocyte and platelet/lymphocyte
rates predict malignancy and even they have both diagnostic and prognostic values according to the metaanalyses of some other studies. NLR and PLR values are
cheap screening markers calculated from complete
blood parameters which show simple systemic inflammatory response in peripheral blood. NLR has diagnostic value in some pathologies characterized by systemic
and local inflammatory responses such as diabetes, coronary artery disease, ulcerative colitis and inflammatory
arthritis. The rate of these two cell types provides the
estimation to identify inflammation.[16–18] PLR, on the
other hand, is used to show elevating endogenous residual anticancer preinflammatory and precoagulative
responses in malignancies. PLR is currently a prognostic and sensitive marker for breast, ovarian and colorec-

tal cancers.[19] MPV, which is a routine component of
complete blood count, is the marker of platelet function
and activity. It was reported that decreased MPV values
showed disease activity and inflammation in various
inflammatory diseases. It was shown that MPV values
decreased in high-grade inflammation such as active
rheumatoid arthritis, acute attack of familial
Mediterranean fever and active chronic obstructive pulmonary disease.[20] ‹nceb›y›k et al. reported low MPV
values in pelvic inflammatory disease.[21] Due to the similarities between tumor metastases and placental invasion and the presence of chronic inflammation in cases
with placenta previa and percreta, they developed the
hypothesis that these markers might be significant to
identify abnormal placentation. In our study, we found
no difference between control and previa groups in
terms of age, parity, living fetus and number of previous
cesarean section. Similarity of such demographic data
between the groups increased the validity of this comparison. Birth weight and week of gestation during
delivery were significantly lower in previa group compared to the control group, and these results are associated with preterm labor due to the fact that these pregnancies are among the high-risk pregnancy group and
particularly due to hemorrhagic complications.
Postoperative hemoglobin and hematocrit levels were
significantly low in placenta previa group compared to
the control group, and this is the result of severe hemorrhage of these perioperative patients, and procedure
durations were significantly higher in previa group than
the control group.
In our study, there was statistical difference between
previa and control groups in terms of MPV values and
Volume 25 | Issue 1 | April 2017
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platelet counts. MPV values were significantly lower in
the cases with placenta previa and placenta percreta,
which were characterized by inflammation, compared to
the control group. This shows us that acute and chronic
inflammation, which was also shown histopathologically
in these cases, is confirmed by MPV values. Also, when
invasion-positive hysterectomized cases were compared
with the control group, significantly low MPV values
were observed in the invasion-positive group. All cases
gradually underwent protective uterine surgery. Some
procedures such as uterine square and U sutures, uterine
artery ligation, ovarian artery ligation and hypogastric
artery ligation are able to control hemorrhage in some
accreta and increta cases. When we want to confirm the
results also with invasion-positive cases, we concluded
that cases which were observed adhesion anomaly
histopathologically were certainly positive for invasion
and we compared them with the control group; as a
result, we found MPV significantly low again. Highgrade inflammation and the presence of invasion were
also confirmed with MPV values. In the literature review,
we found only two studies performed in 2016 on this
subject. Yayla et al. compared the groups with and without invasion anomaly among the cases with placenta previa, and unlike our study, they found significantly higher
MPV values in the group with invasion anomaly.[22]
There was no control group in this study; they compared
the cases in previa group as those with and without invasion, and they found higher MPV values in the cases with
invasion anomaly, and this indicates the presence of lowgrade inflammation. Since there was no control group,
we cannot determine why there is no similarity with our
results. In another study, Ersoy et al. compared the cases
with placenta previa to the control group and found significantly low MPV values; similar to our study, they
found in their retrospective study that MPV value was
significantly low when they performed comparison
between the groups with and without invasion anomaly,
and between previa group and control group.[23]
In adhesive placental disorders, which are the most
common type of complications, placenta percreta is also
observed particularly. When confirmed with the previous studies, there is no ideal method to predict severe
hemorrhage risk during antepartum period in cases with
placenta previa, because hemorrhage volume is multifactorial including the complications associated with placenta previa. Ultrasound and magnetic resonance are
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useful to predict and decrease the complications of placenta previa.[23] Some studies found an association
between placenta previa and hormones such as PAPP-A
and MS-AFP which are secreted from fetoplacental
unit.[24] Molecules, such as cell free bHCG mRNA which
are more complex in maternal plasma, were used to
identify placental invasion anomalies, and it was concluded that they were applicable for the prenatal diagnosis (particularly for the accreta cases who need hysterectomy).[25] However, all these markers are not always
available, and therefore simpler preoperative tests,
which are easy-to-use, are needed. According to our
study, inflammatory process and simple blood count
parameters for placental invasion anomalies with
histopathologies similar to some malignancies may contribute to the confirmation of the condition during
ultrasound in cases suspected to have invasion anomaly.

Conclusion
In addition to the ultrasound images, simple blood
count parameters can be used to confirm placenta previa and placental invasion anomalies in particular.
Among these parameters, MPV seems to be the most
potent predictor.
Conflicts of Interest: No conflicts declared.
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