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Abstract

Congenital cytomegalovirus (CMV) infection can cause severe neurological sequelae

or even fetal death. We present a 17-year-old pregnant woman with fetal CMV

infection, leading to voluntary termination of pregnancy. Fetopsy demonstrated a

brainstem hemorrhage and focal polymicrogyria. CMV inclusions were observed in

the lung, liver, thyroid, pancreas, kidneys, adrenal, placenta, and central nervous sys-

tem. Intracranial hemorrhage is a rare finding in the context of congenital CMV infec-

tion, with isolated brainstem hemorrhage being an exceptional form of presentation.

Polymicrogyria appears to be a more frequent finding, although its actual incidence is

unknown. Future studies are needed to determine the causal association.
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1 | INTRODUCTION

Cytomegalovirus (CMV) is a virus of the Herpesviridae family present in

many mammalian species, including humans. Its name alludes to the large

size of the cells infected by it, secondary to the weakening of their cyto-

skeleton. This genus includes 11 species, of which one, human beta-

herpesvirus 5 (HHV-5) causes disease in humans. Infection in humans

usually occurs in immunocompromised patients and congenitally.

Congenital CMV incidence in the United States is estimated at

30 000 cases per year.1 Characteristically, it affects low and middle-

income countries.2 Congenital CMV infection can occur in the context

of maternal primoinfection or recurrence.3 The rate of transmission to

the fetus increases as pregnancy progresses, with the highest risk in the

third trimester. However, fetal exposure in the first months of gestation

carries a higher probability of sequelae.4 Clinically it is characterized by

the presence of chorioretinitis, ventriculomegaly, periventricular or

intracerebral calcifications, sensorineural hearing loss, and developmen-

tal delay, although the pathologic spectrum includes many other mani-

festations.5 Prenatal diagnosis combines maternal serology with

amniocentesis.3 Postnatal diagnosis is performed by PCR of the child's

urine or saliva, with an estimated sensitivity of 95%.6

2 | MATERIALS AND METHODS

Clinical data, sociodemographic information, fetopsy photographs,

and histological samples of a patient with confirmed diagnosis of con-

genital CMV infection diagnosed at our center in 2021 were collected.Javier Arredondo Montero and M�onica Bronte Anaut contributed equally to this study.
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All the information was anonymized in accordance with current legis-

lation. Informed written and verbal consent for publication was

obtained from the patient's parents.

3 | RESULTS

We present the case of a 17-year-old woman with no medical history

of relevance, who came for evaluation for first gestation. Fetal ultra-

sound was performed in the 22nd week of gestation and showed

intestinal echogenicity, as well as a fetus in marked dorsal flexion.

Symmetrical encephalic structures and of normal configuration were

identified (lateral ventricles of dimensions 7.7–7.4 mm; cerebellum of

size 19.9 mm; third ventricle of 3 mm) and a periventricular echogeni-

city image surrounding both ventricles. A moderate increase in the

peak systolic velocity of the middle cerebral artery was identified

(47.16 cm/s). Both findings were considered suggestive of a potential

congenital fetal infection.7,8 Maternal serology was performed, show-

ing an IgM for CMV of 1.51 and an IgG for CMV of 174 AU/ml, with

an IgG avidity of 82.3%. PCR for CMV in maternal urine was per-

formed, with a value of 14 280 IU/ml. Diagnostic amniocentesis was

proposed. The procedure was uneventful. Fetal DNA study was per-

formed, excluding the presence of common aneuploidies. The microbi-

ological study of the amniotic fluid showed positivity for CMV by PCR

technique, with 1 453 500 IU/ml. The available options were

explained to the mother, and she opted for termination of pregnancy.

The termination of pregnancy was uneventful. The patient was

administered 800 μg of misoprostol, and 20 h after administration she

presented spontaneous rupture of membranes with meconium fluid

leakage. Expulsion was vaginal and atraumatic. The fetus was born

without a heartbeat, and the time at which the fetal heartbeat

stopped was not reflected in the patient's history. Placental expulsion

was immediate, and the placenta had a hydropic appearance sugges-

tive of chorioamnionitis, with no other alterations. The uterus pre-

sented adequate posterior contraction. There was no bleeding during

the procedure.

A clinical autopsy was performed. The fetus was female and was

22 + 6 weeks gestational development. Weight was 405 g; length

was 27 cm; and head circumference was 20.5 cm. The external physi-

cal examination did not reveal any notable alterations. The internal

physical examination showed bowel loops, heart, thymus, and lung

with petechial stippling. The weight of abdominal and thoracic organs

was as follows: lungs 8.6 g; thymus: 1.07 g; heart: 5.05 g; liver: 24.1 g;

spleen: 1.7 g; kidneys (combined weight): 4.7 g; adrenal glands (com-

bined weight): 1.06 g. At the opening of the cranial cavity there was

abundant serohematic liquid and meningeal ecchymosis (Figure 1,

arrowhead), predominantly in the right hemisphere. There was also an

important hemorrhage around the brainstem (Figure 1A,B, arrows).

F IGURE 1 (A,B) Macroscopic view of the encephalus and the brainstem. Serial sections of the encephalus showed no intraventricular
bleeding or macroscopic calcifications. The presence of meningeal ecchymosis (arrowhead) was observed. The presence of hemorrhagic debris in
the cerebellum and brainstem was observed (arrows). (C) Microphotograph (H&E, �40). Abrupt transition between normal cortex (right) and foci
of abnormal arrangement and scalloped folding of cortical layers compatible with polymicrogyria (left). (D) Microphotograph (H&E, �100). Isolated
periventricular calcification.
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Microscopically, foci of polymicrogyria, well demarcated, with

scalloped folding of the cerebral cortex, were observed. These find-

ings affected bilaterally the frontal, temporal, and parietal lobes

(Figure 1C). Foci of laminar necrosis were also identified in the cere-

bral cortex in the areas of polymicrogyria. Immunohistochemical stain-

ing for CD3 (T lymphocytes), CD20 (B lymphocytes), and CD68

(macrophages) was performed, all of them being present in brain

parenchyma and meninges. The patient had periventricular microcalci-

fications (Figure 1D). No vascular pathology was observed in the cen-

tral nervous system.

CMV inclusions were observed in the lung, liver, thyroid, pan-

creas, kidneys, adrenal glands, and central nervous system (encepha-

lon and brainstem) (Figure 2). Immunohistochemical stainings for

CMV antigen were also performed, corroborating these findings

(Figure 3). No viral inclusions were observed in the rest of the

organs.

The placenta weighed 250 grams (P90). Its study showed marked

villous fibrosis and increased Hofbahuer cells, with abundant CMV

intranuclear inclusions (Figure 4). No villitis or chorioamnionitis was

observed.

F IGURE 2 Photomicrographs (H&E, �200). Histological study of the involved organs. Cells with ample and eosinophilic cytoplasm, large
nucleus in ground glass, and intranuclear CMV inclusions are observed (arrows), with an accompanying inflammatory infiltrate. (A) Midbrain.
(B) Liver (infiltration of the hepatic epithelium). (C) Pancreas. (D) Lung (canalicular phase of development. Intra-alveolar CMV inclusions).
(E) Kidney (CMV inclusions in tubular epithelium). (F) Adrenal gland.
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4 | DISCUSSION

In this case we present a prenatal diagnosis of maternal CMV pri-

mary infection with fetal involvement that culminated in a voluntary

termination of pregnancy. The autopsy showed the classic owl's

eye-shaped viral inclusion in almost all fetal organs. Viral placental

inclusions were also observed, without signs of intervillositis.

Similar to other Herpesvirus, CMV enters a latent state after first

acute infection and can suffer a reactivation at any time of life. When

a pregnant woman without antibodies is exposed to CMV, the

chances of acquiring primary infection are 40%, with a risk of fetal

transmission of approximately 10%. On the other hand, the risk of

fetal transmission following a reactivation is <0.05%. Although the

mechanism of vertical transmission is not clearly defined, it seems to

be related to the active replication of the virus at the level of the

maternally derived decidua, which generates a reservoir of viral load

that predisposes to its passage through the fetoplacental barrier.9

Other authors propose virus replication in cytotrophoblasts as one of

the causes of altered development of new villi and the appearance of

placental fibrosis.10 In our case, the placenta showed marked fibrosis,

which we attributed to this mechanism.

Regarding intracranial findings, our patient presented a brainstem

hemorrhage. There are publications in which similar findings have

been documented.11,12

The occurrence of fetal intracranial hemorrhage during pregnancy

can have multiple etiologies, including trauma, seizures, hypoxia, auto-

immune thrombocytopenia, coagulation disorders, drugs, maternal

vitamin K deficiency, preeclampsia, placental disorders, maternal–fetal

or fetal–fetal transfusion, umbilical cord thrombosis or twisting, and

congenital infections, including toxoplasmosis and CMV.13 In our case,

the anamnesis, detailed physical examination and maternal serology

and laboratory tests reasonably excluded all the previously mentioned

causes.

Although in our case intracranial hemorrhage could not be reli-

ably demonstrated in the ultrasound scans performed during preg-

nancy, we believe that this was due to the fact that the

hemorrhage was of limited thickness and that it is a difficult find-

ing to diagnose. We believe that there are several facts that allow

us to attribute the etiology of the hemorrhage to congenital CMV

infection and not to the delivery itself: first, the abortion was

F IGURE 3 Photomicrographs (Immunohistochemical stainings for
CMV antigen, �200). (A) Lung; (B) central nervous system; (C) liver.

F IGURE 4 Photomicrograph (H&E, �200). Histological study of
the placenta. The villi show a morphology and size in accordance with
the gestational stage. There is an increased stromal cellularity at the
expense of Hofbahuer cells. CMV intranuclear inclusions are
observed.
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atraumatic and not instrumented. Second, the brainstem is an

infrequent location for birth-associated traumatic injuries in the

newborn. Third, no traumatic lesions were found in any other

organ of the patient, including the rest of the central nervous sys-

tem. Fourth, this finding has previously been attributed to congen-

ital CMV infection.

The main hypothesized pathophysiological mechanisms that may

be involved in the development of the intracranial hemorrhage are

direct neuronal damage and central nervous system vasculitis without

coagulopathy, with associated thrombotic and hemorrhagic processes.

In relation to neuronal damage, this hypothesis is supported by the

neurotropism of the virus itself, especially in the first months of gesta-

tion, and by the fact that the finding of cortical, hippocampal, and cere-

bellar dysplasia in cases of congenital CMV infection is well documented.

Regarding the possible associated infectious vasculitis, it has been

documented more clearly in extreme premature infants. This in turn

leads to diagnostic difficulty, since these patients present hemorrhagic

diathesis in relation to thrombocytopenia, prothrombotic alterations,

and metabolic alterations due to their physiological immaturity.11 The

authors note the importance of considering congenital CMV infection

in the diagnosis of fetal intracranial hemorrhage during pregnancy.

Although other authors have recently reported vascular pathology in

the context of intracranial hemorrhage in the fetus with CMV

infection,12 in our case we did not observe vascular pathology in the

central nervous system. The pathophysiological mechanisms that can

potentially cause this damage are not known, nor have specific pat-

terns of vascular damage been described to date, except from retinal

vascular changes similar to retinopathy of prematurity.14

We believe that there may be other etiopathogenic mechanisms

that may have contributed to the development of hemorrhage that

are not known to date.

In relation to polymicrogyria, although there is no mechanism

described, there are several publications in which this finding has been

documented in patients with congenital CMV infection.15,16 This find-

ing appears to be concomitant with signs of cortical dysplasia, radial

glial lesions, cortical plate atrophy and neuronal heterotopia.17

Although due to the infrequency of this pathology it is not possible to

establish a real estimated incidence, in several of the series described,

polymicrogyria has been found to be a frequent finding in the context

of congenital CMV infection.17

At present, serological CMV infection screening prior to or during

pregnancy is not currently routinely indicated. The request for the

study should be individualized according to the risk factors and clinical

situation of each patient.18

There is currently no vaccine for CMV. However, primary, sec-

ondary, and tertiary prevention is possible. To give an example, a

study has recently been published in which a reduction of up to 71%

in the vertical transmission of CMV in pregnant patients with primary

infection after taking oral valacyclovir was observed.19 Similarly, a

recent study has shown that bimonthly administration of hyperimmu-

noglobulin in maternal CMV primary infections decreases maternal–

fetal transmission of the virus.20 In patients who do not wish to have

a voluntary termination of pregnancy, treatment with Ganciclovir for

at least 6 months is the treatment of choice in children with moderate

to severe symptomatic CMV infection at birth. It has been shown to

reduce the risk of sensorineural hearing loss and improve Denver II

test scores during the first 12 months of life.1

In conclusion, the finding of neuropathological alterations second-

ary to congenital CMV infection is extensive and the precise mecha-

nisms of injury are not known. The detailed description of clinical

presentations not previously described, such as the present one—in

which polymicrogyria and an isolated hemorrhage in the brainstem

without associated vascular pathology and without intraparenchymal

hemorrhage were found—can contribute to expand the knowledge

about this entity and its potential lesional mechanisms.
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