<BRNE

T Kobe University Repository : Kernel

S
“opg O

PDF issue: 2025-12-05

Sudden fetal death with placental mesenchymal
dysplasia complicated by placenta previa

Tanimura, Kenji ; Shi, Yutoku ; Imafuku, Hitomi ; Nakanishi, Takaaki ;
Kanzawa, Maki ; Terai, Yoshito

(Citation)
Journal of Obstetrics and Gynaecology Research,47(11):4087-4092

(Issue Date)
2021-11

(Resource Type)
journal article

(Version)
Accepted Manuscript

(Rights)

© 2021 Japan Society of Obstetrics and Gynecology. This is the peer reviewed version
of the following article: [Tanimura, K., Shi, Y., Imafuku, H., Nakanishi, T., Kanzawa,
M. and Terai, Y. (2021), Sudden fetal death with placental mesenchymal dysplasia
complicated by placenta previa. J. Obstet. Gynaecol. Res., 47: 4087-4092.], which ha---

(URL)
https://hdl. handle. net/20.500. 14094/90008723

‘[1.\]\1:“1‘“ Y
I AN



Sudden fetal death with

placental mesenchymal dysplasia complicated by placenta previa

Kenji Tanimura!, Yutoku Shi', Hitomi Imafuku', Takaaki Nakanishi?, Maki Kanzawa?,

Yoshito Terai'

"Department of Obstetrics and Gynecology, Kobe University Graduate School of
Medicine, Kobe, Hyogo, Japan
’Division of Pathology, Department of Pathology, Kobe University Graduate School of

Medicine, Kobe, Hyogo, Japan

Corresponding author:

Kenji Tanimura, M.D., Ph.D., Associate Professor

Department of Obstetrics and Gynecology, Kobe University Graduate School of
Medicine, 7-5-1 Kusunoki-cho, Chuo-ku, Kobe 650-0017, Japan

Phone: +81-78-382-6000; fax: +81-78-382-6019

E-mail: taniken@med.kobe-u.ac.jp

Running title: Placental mesenchymal dysplasia



Abstract
Placental mesenchymal dysplasia (PMD) is a rare placental abnormality that is closely
related to severe pregnancy complications.

A 27-year-old woman with fetal growth restriction and placenta previa was
referred to a university hospital at 22 gestational weeks (GW). She was suspected of
having a twin pregnancy with a complete or partial hydatidiform mole and coexisting
normal live fetus, because two separate placentas, an enlarged one with multiple cystic
lesions and a normal one, were shown on ultrasound examinations.

At 27 GW, she experienced a sudden intrauterine fetal death (IUFD) after
bleeding due to placenta previa, despite confirmation of fetal well-being at 2 hours before
bleeding. After delivery, histopathological examination confirmed the diagnosis of PMD.

This is the first documented case of a woman with PMD and placenta previa who
had a sudden IUFD after bleeding. Patients with both PMD and placenta previa should

be considered at an extremely high risk for [UFD.
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Introduction
First described in 1991, placental mesenchymal dysplasia (PMD) is a rare placental
abnormality characterized by mesenchymal stem villous hyperplasia.! The prevalence of
PMD is estimated to be 0.002%—0.02% of all pregnancies.> >

PMD is closely associated with pregnancy complications, including preterm
delivery, fetal growth restriction (FGR), intrauterine fetal death (IUFD), and hypertensive
disorders of pregnancy (HDP).* > A previous study has shown that stillbirths in
pregnancies with PMD usually occurred following non-reassuring fetal status (NRFS).
Therefore, early hospitalization is recommended for patients with PMD in order to
monitor fetal well-being closely.®

To the best of our knowledge, there are three English literatures on pregnancies
with PMD and placenta previa.” This report is the first to describe a pregnant woman
with PMD, FGR, and placenta previa, who had IUFD after bleeding, despite an extended

hospital stay and confirmation of fetal well-being at 2 hours before bleeding.

Case report

This case report followed the principles of the Declaration of Helsinki, and a written
informed consent was obtained from the patient. A 27-year-old pregnant woman, gravida
2, para 1, was diagnosed as having FGR and placenta previa in another hospital at 21+2/7
gestational weeks (GW) and was referred to Kobe University Hospital at 22+5/7 GW. An
ultrasound examination during the first visit to our hospital demonstrated severe FGR
(estimated fetal body weight [EFBW] 328g and the mean -2.5 standard deviation [SD]
for GW) without morphological abnormalities. Laboratory tests showed that she was

negative for Toxoplasma immunoglobulin M (IgM), cytomegalovirus IgM, and herpes



simplex virus IgM, and also negative for antiphospholipid antibodies. In addition, the
ultrasound examination showed that the pregnant woman had placenta previa (Figure 1-
A), and seemed to have two separate placentas, one of which was an enlarged placenta
with multiple vesicular lesions and another was a placenta appearing normal (Figure 1-
B). A Doppler study showed no flow within cysts or abnormal vascularization in the
placenta (Figure 1-B). Magnetic resonance imaging (MRI) showed similar findings as
those identified on ultrasound examination (Figure 1-C and D). The serum level of human
chorionic gonadotropin (hCG) at the first visit was 30069.0 mIU/mL. Because the
pregnant woman seemed to have two separate placentas, a partial mole pregnancy or a
twin pregnancy with a complete or partial hydatidiform mole and coexisting normal live
fetus were suspected. The pregnant woman and her husband refused chromosome
analysis following amniocentesis.

She was admitted to the university hospital at 23+2/7 GW. She was closely
monitored for fetal well-being using ultrasonography and cardiotocogram (CTG); she was
also monitored for lung metastasis using chest X-ray. The fetus had grown while
maintaining the mean -2.2 SD of EFBW for GW without abnormal findings in the fetal
Doppler studies, and no lung metastasis was observed. The maximum serum level of hCG
during her pregnancy (35461.0 mIU/mL) was observed at 26+2/7 GW.

At 27+6/7 GW, the pregnant woman had massive bleeding and was diagnosed
with IUFD, although reassuring fetal status was confirmed through CTG at 2 hours before
bleeding. Because the patient had placenta previa and active bleeding, she delivered a
dead 830 g (-1.63SD) female infant and a single placenta by cesarean section. The
placenta weighed 540 g, which was greater than the 95 percentile for GW!'? (Figure 2).

Gross examination of the fetal surface of the placenta showed dilated and tortuous vessels



(Figure 2-A). The maternal surface of the placenta consisted of grossly normal area and
abnormal area, including multiple grape-like vesicles (Figure 2-B, C).

On histological examination, we observed enlarged stem villi with various
degrees of edema (Figure 3-A), absence of trophoblastic proliferation around the
periphery of the hydropic stem villi with avascular stroma (Figure 3-B), and hydropic
stem villi with chorangioma-like vascular proliferations (Figure 3-C). Using
immunohistochemical staining for p57<P? (clone 57P06, Neomarker, Fremont, CA),
which was previously reported to be useful for distinguishing PMD from molar
pregnancies,'! we observed nuclear staining in the villous cytotrophoblasts, but not in the
villous stroma (Figure 3-D). Histopathological examination confirmed the diagnosis of
PMD.

Neither autopsy nor karyotype analysis of the stillborn infant was performed,
because the patient and her husband refused them.

The patient was discharged without any troubles and additional treatments on

postoperative day 6.

Discussion

PMD is a rare placental abnormality and its prevalence is estimated to be 0.002%—0.02%
of all pregnancies.> * In this case, because the patient seemed to have two separate
placentas on the US and MRI findings, we suspected a pregnant woman of having a twin
pregnancy with a complete or partial hydatidiform mole and coexisting normal live fetus
before delivery; however, she was diagnosed with PMD on histological examination after
delivery. A previous study reported that stillbirths in pregnancies with PMD usually occur

following NRFS.® Our case experienced sudden fetal death following massive bleeding



caused by placenta previa, despite receiving close fetal monitoring during the hospital
stay and confirming the reassuring fetal status at 2 hours before bleeding. To date, there
were three English literatures on pregnancies with both PMD and placenta previa.” To
the best of our knowledge, this is the first report of a pregnant woman with PMD and
placenta previa who had a sudden IUFD after bleeding.

It is important to distinguish between PMD and molar pregnancies, i.e., a partial
mole pregnancy or a twin pregnancy with a complete hydatidiform mole and coexisting
normal live fetus, because a complete mole can metastasize to the maternal lung, whereas
a partial mole is associated with triploidy. However, differential diagnosis is often
difficult because the imaging findings of PMD resemble those of molar pregnancies.'> A
systematic review demonstrated that the most common ultrasound findings of PMD were
cystic placenta with hypoechoic areas, enlarged/thickened placenta, dilated chorionic
vessels, and fetal abnormalities associated with Beckwith—Wiedemann syndrome (BWS),
17-23 % of which is associated with PMD,> ' (i.e., large-for-gestational age,
omphalocele, and hepatomegaly).* Other investigators have suggested that the presence
of blood flow in placental cyst helps distinguish PMD from molar pregnancies.'* In
contrast, it was reported that MRI might be useful for diagnosing PMD as MRI findings
suggestive of PMD display an enlarged placenta with heterogeneous signals and dilated
placental vessels.!> In our ultrasound and MRI findings, the pregnant woman had an
enlarged placenta with multiple cystic lesions, but she seemed to have two separate
placentas, one of which appeared normal and had no placental cyst including blood flow.
In addition, no fetal morphological abnormalities associated with BWS were observed.
Therefore, we suspected her of having a twin pregnancy with a complete hydatidiform

mole and coexisting normal live fetus or twin pregnancy consisting of a partial



hydatidiform mole where a triploid fetus died and coexisting normal live fetus before
delivery. Based on the ultrasound and MRI findings, the patient seemed to have two
separate placentas. Indeed, maternal surface of the delivered placenta seemed to consist
of grossly normal area and abnormal area. Kodera et al. suggested that even specimens
obtained from a grossly normal area in a placenta with PMD included PMD lesions
histopathologically. *> Clinicians should be aware that a placenta with PMD can appear
two separate placentas due to the uneven distribution of edematous stem villi in the
placenta.

It is reported that chromosome analysis following amniocentesis is useful for
prenatal diagnosis of partial molar pregnancies because it demonstrates triploidy.
However, this patient and her family refused amniocentesis. We did not think that
chromosome analysis was essential for prenatal diagnosis in this case; we hypothesized
that one sac included normal placenta and fetus with FGR and the other sac had a
complete hydatidiform mole or a fetus who died during the early stage of pregnancy and
a partial hydatidiform mole.

A previous study suggested that elevated serum hCG and alpha-fetoprotein
(AFP) levels can be observed in patients with PMD.!® Another previous study found that
83.3% (15/18) of patients with PMD had elevated serum AFP levels, and that 17.8%
(5/28) of them had transient elevations in serum hCG levels. ® In the present case, even
the maximum serum hCG level during her pregnancy (35461.0 mIU/mL) was within
normal range; the absence of hCG elevation might not exclude the diagnosis of PMD.
Conversely, when the cases with enlarged and multiple cystic placentas have no
elevations of serum hCG levels, not molar pregnancy but pregnancy with PMD should be

suspected. Unfortunately, we did not measure the serum AFP levels.



A previous study reported that the most prevalent pregnancy complications
among pregnant women with PMD were preterm delivery (52%), FGR (33%), IUFD
(13%), and hypertensive disorders of pregnancy (9%).* Some investigators speculated
that FGR and IUFD in pregnancies with PMD may be caused by vascular thrombosis and
decreased maternal—fetal gas exchange.!” Although a previous study showed that 7 of the
8 PMD case with IUFD had no abnormal findings preceding IUFD, ° it is generally
believed that stillbirths in patients with PMD occur following NRFS.® A systematic
review of 109 pregnancies with PMD, including 32 stillbirths, found that only two
stillbirths occurred during the hospital stay; therefore, the authors recommended early
hospitalization for patients with PMD to closely monitor fetal well-being.® However,
despite staying in the hospital until 23 GW and receiving close fetal monitoring, our
patient had sudden fetal death following bleeding caused by placenta previa. Because
autopsy of the stillborn infant was not performed, the true cause of death in the fetus was
unclear. However, it is speculated that massive bleeding may exacerbate fetal hypoxia,
which was caused by impaired maternal—fetal gas exchange due to PMD. Thus, her fetus
had sudden death at 2 hours after the confirmation of fetal well-being. This outcome
indicates that patients with both PMD and placenta previa should be considered at an
extremely high risk for [UFD.

This first report on PMD and placenta previa leading to sudden IUFD provides
useful information to clinical practitioners in perinatal medicine for managing such cases

in future.

Acknowledgments

We acknowledge and thank all the members of the multidisciplinary teams at Kobe



University Hospital and in particular: Dr. Yoshiko Ueno (Department of Radiology), Dr.
Maho Azumi, Dr. Naohisa Masuko, Dr. Akiko Uchida, Dr. Tokuro Shirakawa, Dr. Kaho
Suzuki, and Dr. Masashi Deguchi (Department of Obstetrics and Gynecology) and Dr.
Masaharu Fukunaga from Department of Pathology in Shinyurigaoka General Hospital,

Kawasaki, Kanagawa, Japan.

Disclosure

The authors state that they have no conflict of interest.



10

References

1. Moscoso G, Jauniaux E, Hustin J. Placental vascular anomaly with
diffuse mesenchymal stem villous hyperplasia. A new clinico-pathological
entity? Pathol Res Pract. 1991; 187: 324-328.

2. Zeng X, Chen MF, Bureau YA, Brown R. Placental mesenchymal
dysplasia and an estimation of the population incidence. Acta Obstet Gynecol
Scand. 2012; 91: 754-757.

3. Arizawa M, Nakayama M. Suspected involvement of the X
chromosome in placental mesenchymal dysplasia. Congenit Anom (Kyoto).
2002; 42: 309-317.

4. Nayeri UA, West AB, Grossetta Nardini HK, Copel JA, Sfakianaki AK.
Systematic review of sonographic findings of placental mesenchymal
dysplasia and subsequent pregnancy outcome. Ultrasound Obstet Gynecol.

2013; 41: 366-374.

5. Kodera C, Aoki S, Ohba T, Higashimoto K, Mikami Y, Fukunaga M,
et al. Clinical manifestations of placental mesenchymal dysplasia in Japan:
A multicenter case series. J Obstet Gynaecol Res. 2021; 47: 1118-1125.

6. Ishikawa S, Morikawa M, Yamada T, Akaishi R, Kaneuchi M,
Minakami H. Prospective risk of stillbirth in women with placental
mesenchymal dysplasia. J Obstet Gynaecol Res. 2015; 41: 1562-1568.

7. Chen CP, Hsu CY, Su YN, et al. Placental mesenchymal dysplasia
associated with antepartum hemorrhage, subchorionic hematoma, and
intrauterine growth restriction. Taiwan J Obstet Gynecol. 2013; 52: 154-156.
8. Ang DC, Rodriguez Urrego PA, Prasad V. Placental mesenchymal
dysplasia: a potential misdiagnosed entity. Arch Gynecol Obstet. 2009; 279:
937-939.

9. Matsui H, Iitsuka Y, Yamazawa K, et al. Placental mesenchymal
dysplasia initially diagnosed as partial mole. Pathol Int. 2003; 53: 810-813.
10. Almog B, Shehata F, Aljabri S, Levin I, Shalom-Paz E, Shrim A.
Placenta weight percentile curves for singleton and twins deliveries. Placenta.
2011; 32: 58-62.

11. Surti U, Yatsenko S, Hu J, Bellissimo D, Parks WT, Hoffner L.
Maternal GRB10 microdeletion is a novel cause of cystic placenta: spectrum
of genomic changes in the etiology of enlarged cystic placenta. Placenta. 2017,
57: 33-41.

12. Jauniaux E, Nicolaides KH, Hustin J. Perinatal features associated



11

with placental mesenchymal dysplasia. Placenta. 1997; 18: 701-706.

13. Cohen MC, Roper EC, Sebire NdJ, Stanek J, Anumba DC. Placental
mesenchymal dysplasia associated with fetal aneuploidy. Prenat Diagn. 2005;
257 187-192.

14. Kuwata T, Takahashi H, Matsubara S. 'Stained-glass' sign for
placental mesenchymal dysplasia. Ultrasound Obstet Gynecol. 2014; 43: 355.
15. Himoto Y, Kido A, Minamiguchi S, et al. Prenatal differential
diagnosis of complete hydatidiform mole with a twin live fetus and placental
mesenchymal dysplasia by magnetic resonance imaging. J Obstet Gynaecol
Res. 2014; 40:1894-1900.

16. Jauniaux E, Bersinger NA, Gulbis B, Meuris S. The contribution of
maternal serum markers in the early prenatal diagnosis of molar pregnancies.
Hum Reprod. 1999; 14: 842-846.

17. Pham T, Steele J, Stayboldt C, Chan L, Benirschke K. Placental
mesenchymal dysplasia is associated with high rates of intrauterine growth
restriction and fetal demise: a report of 11 new cases and a review of the
literature. Am J Clin Pathol. 2006; 126: 67-78.



12

Figure legends

Figure 1. Ultrasound and magnetic resonance imaging findings

(A, B) Ultrasound findings at 22+5/7 gestational weeks. (A) Transvaginal sonogram
showed that a placenta with multiple cysts covered the uterine cervix. (B) Abdominal
sonogram demonstrated two placentas, one was an enlarged placenta with multiple
vesicular lesions without blood flow (arrows) and another was a placenta appearing
normal (asterisk). (C, D) Magnetic resonance imaging (MRI) findings at 23+4/7
gestational weeks. (C) Sagittal, T2-weighted MRI showed an enlarged placenta with
multiple cysts. (D) Transverse, T2-weighted MRI indicated the presence of a normal

placenta (sharp sign) and an abnormal one (arrowheads).

Figure 2. Gross appearance of the placenta

(A) The fetal surface of the placenta. Dilated and tortuous vessels were observed (arrows).
(B) The maternal surface of the placenta consisted of grossly normal area (arrow heads)
and grossly abnormal area.

(C) The maternal surface of the placenta. Multiple grape-like vesicles were observed.

Figure 3. Pathological findings of the placenta

(A, B, and C) Hematoxylin and eosin stain; original magnification, 100x objective. (D)
Immunohistochemical staining for p57%?; original magnification, 400x objective.

(A) Enlarged hydropic stem villi, (B) no trophoblastic proliferation around the hydropic
stem villi with avascular stroma, and (C) hydropic stem villi with chorangioma-like
vascular proliferations were observed. (D) In immunohistochemical staining for p57¥iP?,

positive staining in the villous cytotrophoblasts and no staining in the villous stroma were



observed.
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