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We report a case of monozygotic twins whose
mother was infected with measles at 19 weeks’ ges-
tation. One of the twins died in utero at 32 weeks’
gestation. The placenta of the stillbirth showed
massive fibrin deposition, and some residual tro-
phoblasts containedmany inclusion bodies positive
for measles virus antigen. Fetal organs and cells
other than a few splenic lymphocytes showed no
evidence of measles virus infection. The placenta of
the surviving infant showed focal intervillous fibrin
deposits, and only a few syncytiotrophoblasts were
positive for measles virus antigen. At present, 7
months after the delivery, the surviving infant has
not developed any sign of measles virus infection.
Postpartum course of the mother has been un-
eventful, although high titers of serum anti-measles
virus IgM persisted for 6 months after delivery. This
case is informative in the following respects: the
villous trophoblasts had diagnostic inclusion bodies
and ultrastructural evidence of measles virus infec-
tion, the degree of viral involvement within the
monochorionic placenta was uneven, both of the
twins were virtually free from measles virus infec-
tion despite the marked involvement of the pla-
centa, and measles virus infection had persisted in
the monochorionic placenta for approximately 13
weeks.
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It is well known that measles virus (MV) infection of
the mother often causes fetal demise as well as
maternal morbidity and mortality (1–4). The pla-
cental and fetal pathology of MV infection, how-
ever, have received little attention. To our knowl-
edge, there has been only one report of placental
features associated with MV (5). We encountered a
case of monozygotic twins whose mother was in-
fected with MV at 19 weeks of gestation. One of the
twins died in utero at 32 weeks’ gestation, and the
mother showed serological findings of persistent
MV infection for 4 months after delivery. We
present the clinicopathological findings of the
monozygotic twins and the mother and describe
the significance of histopathologic examination of
the placenta.

CLINICAL SUMMARY

The gravida-1, para-1 mother was a 30-year-old
Japanese woman. She had not received MV vacci-
nation nor been infected with MV. The present
pregnancy was complicated with twinning, and cer-
vical cerclage was performed to prevent premature
delivery at 14 weeks of gestation. At 19 weeks of
gestation, the mother developed fever and rash.
Koplik’s spots were noted on physical examination.
She was diagnosed with primary MV infection and
was temporarily hospitalized without notable com-
plication. At 32 weeks of gestation, fetal heartbeat of
one of the twins was not detected, and the death
was confirmed by ultrasonography. The cardioto-
cograms of both twins had shown reactive patterns
until the previous day. The mother was transferred
to our center because of suspected fetal distress of
the surviving co-twin. Emergency caesarean section
was performed. A 1534-g stillborn male infant was
delivered, and the autopsy was performed after 2
hours. The co-twin was an asphyxiated 1594-g male
infant whose Apgar score was 2 and 5 at 1 and 5
minutes, respectively. The infant developed respi-
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ratory distress and required mechanical ventilation
and intratracheal semisynthesized surfactant la-
vage. He was moderately anemic at birth, with 11.0
g/dL of hemoglobin, but did not show any signs of
MV infection, including exanthema or enanthema.
His serum anti-MV antibody was detected (256� on
complement fixation assay), but MV-specific im-
munoglobulin M (IgM) was negative. Postpartum
course of the mother was not complicated, al-
though high titer of MV-specific IgM (6.9, 4.6, 2.8
cutoff index, negative less than 0.8) was noted right
after and at 1 month and 4 months after the deliv-
ery, respectively. MV-specific IgM has become neg-
ative at the checkup 6 months after the delivery.

MATERIALS AND METHODS

The placenta was examined before fixation accord-
ing to the modified method of Benirschke (6). Air
injection was performed to confirm vascular anasto-
mosis. The placenta and the visceral organs of the
stillbirth were fixed in 10% buffered formalin, embed-
ded in paraffin, cut into 3–4-�m sections, and stained
with hematoxylin and eosin (H&E). Selected sections
were immunostained by indirect immunoperoxidase
method with antibody against human chorionic go-
nadotropin (hCG; DAKO, Kyoto, Japan) and cytoker-
atin (clone CAM 5.2; Becton-Dickinson, Mountain
View, CA). Immunohistochemical examination for
measles virus infection using rabbit anti-measles nu-
cleocapsid protein antibody was performed on the
fetal spleen, lung, liver, kidney, lymph nodes, trachea
and the placenta as described elsewhere (7). Several
1-mm3 fragments of the placental tissue were re-
trieved from the formalin-fixed material and were
processed for electron microscopy. In brief, trimmed
blocks were rinsed in sucrose-containing phosphate
buffered saline, fixed in glutaraldehyde and osmium
tetrachloride, and embedded in Epon. Ultrastructural
observation was performed after uranyl acetate and
lead citrate double stain by JEM 1010 (JEOL, Ak-
ishima, Japan).

RESULTS

Pathologic Findings of the Placenta
The placenta was diamniotic and monochorionic,

confirming monozygotic origin of the twins. It
weighed 840 g (including free membranes and the
cords) and measured 23 � 22 � 2.5 cm before fixa-
tion. The septum divided the fetal surface in a 4:6
ratio (the smaller area belonged to the stillbirth). The
umbilical cord of the stillborn showed marginal inser-
tion. There were two large surface (arterio–arterial,
and veno–venous) and one deep arterio-venous vas-
cular anastomosis on the fetal surface. The fetal sur-
face was greenish tan in color, and the maternal sur-

face revealed marked fibrin deposition in the
stillborn’s area. On cut sections, perivillous, intervil-
lous, and decidual fibrin deposition were prominent
in the stillbirth’s placenta (Fig. 1). Histologic exami-
nation of the stillbirth’s placenta revealed extensive
fibrin deposition from the subchorionic space to the
decidual area, occupying approximately 70% of the
volume. X-cell proliferation was prominent. Some ar-
eas were completely infarcted with ghost-like villi.
Scattered neutrophils and collections of karyorrhectic
cells were observed in the intervillous space (Fig. 2A).
Some syncytiotrophoblastic cells had intranuclear
and intracytoplasmic inclusion bodies (Fig. 2B). On
immunocytochemistry, such trophoblastic cells were
positive for MV antigen (Fig. 2C). These trophoblastic
cells were also positive for hCG and cytokeratin. The
decidual cells were negative for hCG, cytokeratin, and
MV antigen. Ultrastructural study showed intranu-
clear (smooth form) and intracytoplasmic (fuzzy
form) tubular viral structures consistent with MV (Fig.
3). No active villitis was observed in the nonnecrotic
areas.

The chorion, amnion, and umbilical cord showed
no inflammatory changes. Meconium-laden mac-
rophages were occasionally seen in the chorionic
plate. The livebirth’s placenta showed no overt in-
flammatory reaction or viral inclusion in the villous
tissue but showed intervillous fibrin deposits with
moderate degree. Few villi entrapped in fibrin de-
posits were positive for MV antigen.

Autopsy of the Stillbirth
External appearance of the stillbirth was unre-

markable, and no congenital malformation was ob-
served. Microscopically, the liver and the lung
showed marked congestion and hemorrhage. No

FIGURE 1. Gross feature of the placenta. On cut section, the
stillbirth’s area (lower) showed marked subchorionic, intervillous, and
decidual fibrin deposition. The live birth’s area (upper) was less
affected.
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multinucleated giant cell-bearing inclusion body
was found in any organ of the fetus. No MV antigen
was demonstrated in any organ other than the
spleen, in which there were a few scattered lym-
phoid cells positive for this antigen.

DISCUSSION

In the postvaccine era, a much larger proportion
of MV infection has occurred in the reproductive

age group (8). It has been well known that MV
infection of pregnant women often causes fetal dis-
tress and stillbirth as well as maternal morbidity
and mortality (1–4). However, little attention has
been paid to placental pathology of MV infection
and transplacental infection of MV into the fetal
organs. To our knowledge, only one report referred
to MV infection of the placenta (5). In the article,
the mother was infected with MV at 28 weeks of
gestation, and the fetus succumbed to intrauterine
death 13 days after that. Those investigators de-
tected MV antigen by immunohistochemistry in the
syncytial trophoblasts and decidua, but they pro-
vided neither diagnostic viral inclusion in these
cells nor ultrastructural observation. In the present
case, the trophoblasts often contained diagnostic
viral inclusions that proved to be characteristic tu-
bular structures ultrastructurally. Because villous
trophoblasts usually express CD46 (9), one of the
primate-specific receptors for MV (10), susceptibil-
ity of trophoblasts to MV is understandable. Fetal

FIGURE 2. Histology of the placenta of the stillbirth. A, more than
half the placenta was occupied with fibrin with X-cell proliferation
(H&E, 40�). Arrow, the trophoblastic cells with intranuclear inclusions.
B, scattered trophoblastic cells in the necrotic area, showing
intranuclear inclusions (H&E, 200�). C, immunostain for measles virus
antigen, showing positive reactions in both nuclei and cytoplasms
(hematoxylin counterstain, 200�).

FIGURE 3. Ultrastructural findings. A, trophoblast with cytoplasmic
processes (small arrows), containing intranuclear (smooth form, large
arrows) and intracytoplasmic (fuzzy form, asterisks) inclusions
produced by measles virus (12,000�; bar � 1 �m). B, intranuclear viral
microtubules approximately 15 nm in diameter (30,000�). A:
aggregated viral microtubules; arrows: solitary viral microtubules. Bar
� 200 nm.
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death or termination of pregnancy mostly occurs
within 2 weeks after the maternal MV infection
(1–4). In the present cases, both fetuses had grown
appropriately for gestational age for more than 3
months after the maternal MV infection. Therefore,
the association of MV infection had been consid-
ered not to be significant in this case. Why did the
fetus whose placenta was severely damaged survive
and grow for more than 3 months? We speculate
that one of the major reasons is monozygotic twin-
ning. Vascular anastomoses, both superficial and
deep ones, are common in the monochorionic pla-
centa (6). Three large anastomoses were confirmed
in the present case. Supplemental blood flow from
the mildly affected twin might have protected the
co-twin from life-threatening hypoxemia caused by
extensive fibrin deposition. With the progress of
gestation, the blood supply might have become
insufficient to give nutrition to the co-twin. If the
fetuses had not been monozygotic twins, the fetus
whose placenta was severely affected might have
died earlier.

It was peculiar that the placenta of one of the
monozygotic twins was severely infected with MV
and the placenta of the other was only mildly af-
fected. Difference between monozygotic twins in
susceptibility to MV has been reported in several
reports, mainly dealing with subacute sclerosing
panencephalitis (11–13). Although the reason re-
mains unknown, the twin who died in utero might
have been more susceptible to MV than the live-
born co-twin.

Transplacental infection of MV to the fetus is
considered infrequent (14). In this case, as in the
previously reported case (5), no evidence of active
MV infection was found in the fetus, despite the
diffuse MV infection in the villous trophoblast. One
possible explanation is that the trophoblast played
a defensive role for a considerable period that was
enough for the mother to make anti-MV antibodies;
thereafter, the antibodies transported to the fetus
may have protected the fetal organs. Difference of
susceptibility to MV between villous trophoblast
and the other organs or cells may be another ex-
planation. In any case, the stillbirth showed no
gross or histologic findings suggestive of active MV
infection. If the placenta had not been examined,
the persistent MV infection of the placenta would

have been overlooked. As a result, the cause of
intrauterine death may have been misinterpreted
and the infected placenta may have been the source
of MV contamination. Both clinicians and patholo-
gists should be aware that placental MV infection
may persist for a longer period than expected, at
least under certain conditions, and that histologic
examination of the placenta can provide useful data
for the precise interpretation of the fetal and ma-
ternal pathology.
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