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1   |   Introduction

Fetal brain tumors (FBT) are rare, accounting for 10% of fetal 
tumors [1, 2]. Around 10% are diagnosed antenatally [1]. We 
present two different types of fetal brain tumors hidden by 
intra-cerebral hemorrhage. Diagnostic orientation of these two 
cases was initially erroneous because of the difficulty of specify-
ing the diagnosis in an antenatal context. We show the prenatal 
images of these two fetal brain tumors and compare them with 
macroscopic and neuropathological examinations.

2   |   Cases History/Examination

2.1   |   Case 1

A 30-year-old female, with no medical history was referred at 
30 weeks of amenorrhea (WoG) for global and homogeneous 
hyperechogenicity of the right temporo-occipital region, with 
respected thin-walled ventricular system (right ventricle mea-
sured at 10.5 mm, left ventricle at 8.5 mm). No signs of hydram-
nios nor associated macrocephaly. Medium cerebral artery 
(MCA) was measured within the norms. Similar echography 
was found at 33 WoG (Figure  1A). An initial MRI found a 
unilateral temporo-occipital edematous lesion (Figure  1B). 

Feto-maternal platelet incompatibility was first evoked. A sec-
ond specialized opinion evoked an extensive venous throm-
bosis of the right sinus and the superior sagittal sinus, with 
reactive edema of the right hemisphere associated to localized 
right temporal hemorrhagic venous infarction. A second MRI 
at 34 WoG with gradient ultrasound and FISTA-type vascular 
sequences supported the hypothesis of thrombosis of the ce-
rebral venous sinuses with extension of the lesions, increase 
in parenchymal hemorrhage and appearance of an intraven-
tricular hemorrhage (Figure 1C). The couple was informed of 
the unfavorable prognosis and the parental request to termi-
nate the pregnancy was accepted. The delivery was carried 
out at 36+6 WoG. Maternal autoimmune and thrombophilia 
test was negative. No thrombocytopenia on fetal blood was 
found. On fetopathological examination, encephal weight was 
319 g, cerebral parameters were below the 5th percentile for 
fetal age (head circumference [HC] 31 cm, BIP 78 mm). The 
brainstem and cerebellum were macroscopically normal. A 
large right parieto-occipital tumor lesion invading the midline 
and leptomeninges, delating gyration was found (4 × 3 × 3cm) 
(Figure 2A). Neuropathological examination concluded to an 
embryonic brain tumor of infantile desmoplastic gangliogli-
oma type (Figure 2B,C). In view of this rare antenatal presen-
tation, an exome sequencing was performed on the fetus. No 
pathogenic known variant was found.
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2.2   |   Case 2

A 33-year-old female patient, G4P1, was referred in our unit at 
30+4WoG because of the discovery of a major intracerebral hem-
orrhage in the left hemisphere with ventriculomegaly, macroceph-
aly and a massive anechoic image with compression of the right 
hemisphere (Figure 3A–C). The cerebellum was backed up to the 
foramen magnum and clearing of the great cistern was noted. 
MCA measurement was not possible. No other hemorrhagic 
signs and usual extra cerebral morphology were noted, except a 
single umbilical artery. Amniocentesis showed no unbalanced 

chromosomal rearrangement on array CGH. Given the severity of 
the cerebral hemorrhagic signs and hydrocephalus, the parental 
request to terminate the pregnancy was accepted. The delivery at 
31+5 WoG was complicated by a uterine rupture. Fetal autopsy 
found macrocrania (HC measured at 33 cm). The brain was liq-
uefied, and showed the presence of a major ventricular dilatation 
with necrosis and hemorrhage of the cerebral parenchyma asso-
ciated with a median tumor nodular lesion measuring 6 × 5 cm 
(Figure 4A). The neuropathological examination concluded to a 
malignant embryonal tumor, Grade 4 according to the interna-
tional histopronostic classification (Figure 4B–D).

FIGURE 1    |    Ultrasound (US) at 30th week of gestation. Hyperechogenicity of the right temporo-occipital region (red arrow), with an erased gyra-
tion (A); antenatal Magnetic resonance imaging (T2, axial plane) at 30th WoG. Hyperintense and dedifferentiated aspect of the white-gray substance 
in temporo-occipital region with obliteration of the furrows at this level (B); Magnetic resonance imaging (T2, axial plane), at 34 WoG. Aggravation 
of the right hemispheric lesions (C).

FIGURE 2    |    Macroscopic coronal cut (A). Large right parieto-occipital tumor lesion invading the midline and leptomeninges, delating gyration 
(arrow); Hematoxylin–eosin staining of tumor section (arrow) (B). Biphasic tumor with fusocellular component infiltrating the leptomeninges. At 
higher magnification (C), we see undifferentiated component and pseudo rosettes (arrows) evocative of an embryonic brain tumor of infantile des-
moplastic ganglioglioma.

FIGURE 3    |    Fetal ultrasonography at 30th week of gestation (A). Macrocephaly with head circumference > 99th percentile; Left ventricle 
dilation measured at 22.5 mm and right hemisphere deviation (B); Macrocephaly reported on a head circumference growth curve at 30th week of 
gestation (C).
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2.3   |   Differential Diagnosis

The main presenting sign in both cases was an intracerebral 
hemorrhage, which concealed the underlying tumoral lesion. 
Fetal intracerebral hemorrhage can result from various causes, 
mainly: (i) fetal cause (congenital vascular abnormalities, such 
as arteriovenous malformations, coagulopathy, which may be 
inherited or acquired, genetic or developmental abnormali-
ties affecting the brain or blood vessels); or (ii) maternal cause 
(trauma or abdominal injury during pregnancy, maternal hy-
pertension or preeclampsia, substance abuse, such as alcohol, 
cocaine or tobacco use during pregnancy, maternal infections 
that affect the fetus like cytomegalovirus [CMV] or toxoplasmo-
sis) [3, 4].

3   |   Conclusion and Results

Unexpectedly, for both cases, autopsy revealed a fetal brain 
tumor and settled their respective histological profile. Each of 
these two fetal brain tumors was rare respectively an embryonic 
brain tumor of infantile desmoplastic ganglioglioma type for 
Case 1 and a malignant embryonal tumor for Case 2 [5].

4   |   Discussion

FBT are rare, accounting for 10% of fetal tumors [1, 2]. Around 
10% are diagnosed antenatally [1]. Prognosis depends on age at 
diagnosis, size and histological type [1, 6]. Prognosis is usually 
poor, with survival rates ranging from 16% to 28% [1, 2, 7–10], 
and around 1/3 of fetuses die in utero [2, 6]. Prenatal treatment 

focuses mainly on alleviating secondary complications caused 
by tumors [11, 12]. The main antenatal fetal brain tumors are 
teratoma, astrocytoma, craniopharyngioma, choroid plexus 
papilloma and embryonal tumors [1, 6, 11, 13]. Glial tumors can 
be difficult to diagnose, presenting as vascular lesions due to 
their high vascularity nature. The ultrasound false-positive rate 
for suspected cerebral lesions is estimated at 7.1% [14]. In fetal 
life, ultrasound and MRI are considered the most effective diag-
nostic tools. The MERIDIAN multicenter cohort study demon-
strated high confidence in fetal MRI for the diagnosis of cerebral 
anomalies, providing additional information in 49% of cases, 
modifying prognostic information and ultimately leading to 
changes in management in 20% of cases [15]. Antenatal discov-
ery of cerebral lesions, usually occurs at the end of the second or 
third trimester [1, 7, 11, 13]. In our cases ultrasound lesions were 
visualized as early as 30 WoG, in line with published studies re-
porting that gliomas are often diagnosed around 32 WoG, terato-
mas around 27 WoG, and hamartomas around 21 WoG [1, 9, 13]. 
These two tumors were supratentorial, which is in agreement 
with the preferential localization found in the literature, as fetal 
and neonatal tumors are predominantly supratentorial (around 
70%), whereas pediatric tumors are more often infratentorial 
[1, 7, 9–11, 13]. Ultrasound findings often associate with hydro-
cephalus (58.3% of cases), macrocephaly (79.2% of cases) and hy-
dramnios (37.5% of cases) [1, 2, 6, 9]. Hydrocephalus is caused 
either by compression of the ventricular system or intracranial 
hemorrhage from the tumor [9]. For the two cases reported here, 
the main presenting sign was intracerebral hemorrhage, man-
ifested by intraparenchymal hyperechogenicity with reactive 
edema (Case 1), and hemorrhage with macrocephaly and ven-
tricular dilatation (Case 2). Macrocephaly and ventriculomeg-
aly was present in 1/2 cases in accordance with the literature 

FIGURE 4    |    Neuropathology exam: External morphological aspect (A). Hemorrhagic alterations of the brain with significant ventricular dilation 
and identification of an intra-ventricular nodular mass measuring 6 × 5 cm (arrow). Macroscopic coronal cut of the nodular lesion (B) showing tu-
moral proliferation with hemorrhagic and necrotic damages also seen on hematoxylin–eosin staining of tumor section (C). At higher magnification, 
there is a proliferation of monomorphic cells arranged in nests or sheets separated by vessels, corresponding to an undifferentiated tumor named 
malignant embryonal tumor, Grade 4 according to the international histoprognostic classification (D).
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[1, 2, 6, 10]. This can lead to cephalopelvic/fetal-maternal dis-
proportion, resulting in starter dystocia and delayed delivery. 
Rarely, spontaneous rupture of the fetal head or uterine rup-
ture during delivery may occur [1, 13], as shown in our Case 
2, where the pregnancy termination was complicated by cervi-
cal and vaginal uterine rupture. While definitive diagnosis can 
only be made by neuropathology, the literature shows that only 
30%–40% of parents agree to autopsy [1, 16]. In our two cases, 
autopsy enabled us to rectify the initial antenatal diagnosis and 
establish the phenotypic profile based on the post mortem histo-
logical and immunohistochemical characteristics of each brain 
tumor as well as ultrastructural study of microvasculature [17]. 
Molecular analysis is accessible from tumor tissue which helps 
typing brain tumors sometimes poorly differentiated and offers 
more personalized genetic counseling [8, 18]. The significant in-
crease in molecular testing of brain tumor samples has led to 
the discovery that childhood brain tumors have molecular char-
acteristics that differ from those of older children. In our cases, 
genetic counseling can be reassuring regarding the risk of re-
currence due to the probable accidental nature of these lesions.

Author Contributions

Claire Comba: conceptualization, writing – original draft. Agnès 
Sartor: data curation. Annick Sevely: data curation. Magalie 
Raveneau: data curation. Yves Chaix: data curation. Annie 
Laquerriere: data curation, investigation. Jessie Ousselin: data cu-
ration. Jacqueline Aziza: supervision. Charlotte Dubucs: writing – 
review and editing.

Consent

Patients give their written consent for publication.

Data Availability Statement

The authors have nothing to report.

References

1. I. A. Bedei, T. Huisman, W. Whitehead, R. Axt-Fliedner, M. Belfort, 
and C. M. Sanz, “Fetal Brain Tumors, a Challenge in Prenatal Diagno-
sis, Counselling, and Therapy,” Journal of Clinical Medicine 12, no. 1 
(2022): 58, https://​doi.​org/​10.​3390/​jcm12​010058.

2. F. Desvignes, A. M. Beaufrere, M. Biard, et al., “Prenatal Diagnosis of 
Cerebral Tumors and Differential Diagnosis,” Journal de Gynecologie, 
Obstetrique et Biologie de la Reproduction 42, no. 3 (2013): 290–296.

3. J. R. Meeks, A. B. Bambhroliya, K. Alex, et al., “Association of Pri-
mary Intracerebral Hemorrhage With Pregnancy and the Postpartum 
Period,” JAMA Network Open 3, no. 4 (2020): e202769, https://​doi.​org/​
10.​1001/​jaman​etwor​kopen.​2020.​2769.

4. O. Huseynov, R. A. Huseynova, A. S. Hassan, et  al., “Intracranial 
Hemorrhage in Neonates: Causes, Diagnosis, and Management,” New-
born 2 (2024): 111–123, https://​doi.​org/​10.​5005/​jp-​journ​als-​11002​-​0097.

5. D. N. Louis, A. Perry, P. Wesseling, et al., “The 2021 WHO Classifi-
cation of Tumors of the Central Nervous System: A Summary,” Neuro-
Oncology 23, no. 8 (2021): 1231–1251.

6. H. Isaacs, “Fetal Brain Tumors: A Review of 154 Cases,” American 
Journal of Perinatology 26, no. 6 (2009): 453–466.

7. M. Cassart, N. Bosson, C. Garel, D. Eurin, and F. Avni, “Fetal Intra-
cranial Tumors: A Review of 27 Cases,” European Radiology 18, no. 10 
(2008): 2060–2066.

8. A. N. Viaene, C. Pu, A. Perry, M. M. Li, M. Luo, and M. Santi, “Con-
genital Tumors of the Central Nervous System: An Institutional Review 
of 64 Cases With Emphasis on Tumors With Unique Histologic and Mo-
lecular Characteristics,” Brain Pathology 31, no. 1 (2021): 45–60.

9. H. J. Milani, E. Araujo Junior, S. Cavalheiro, et al., “Fetal Brain Tu-
mors: Prenatal Diagnosis by Ultrasound and Magnetic Resonance Im-
aging,” World Journal of Radiology 7, no. 1 (2015): 17–21.

10. H. Isaacs, Jr., “Perinatal Brain Tumors: A Review of 250 Cases,” Pe-
diatric Neurology 27, no. 5 (2002): 333–342.

11. T. Feygin, N. Khalek, and J. S. Moldenhauer, “Fetal Brain, Head, and 
Neck Tumors: Prenatal Imaging and Management,” Prenatal Diagnosis 
40, no. 10 (2020): 1203–1219.

12. S. Cavalheiro, A. F. Moron, C. G. Almodin, et al., “Fetal Hydroceph-
alus,” Child's Nervous System 27, no. 10 (2011): 1575–1583.

13. P. Cornejo, T. Feygin, J. Vaughn, et al., “Imaging of Fetal Brain Tu-
mors,” Pediatric Radiology 50, no. 13 (2020): 1959–1973.

14. A. Debost-Legrand, H. Laurichesse-Delmas, C. Francannet, et  al., 
“False Positive Morphologic Diagnoses at the Anomaly Scan: Marginal 
or Real Problem, a Population-Based Cohort Study,” BMC Pregnancy 
and Childbirth 14 (2014): 112.

15. P. D. Griffiths, M. Bradburn, M. J. Campbell, et al., “Use of MRI in 
the Diagnosis of Fetal Brain Abnormalities in Utero (MERIDIAN): A 
Multicentre, Prospective Cohort Study,” Lancet 389, no. 10068 (2017): 
538–546.

16. S. C. Shelmerdine and O. J. Arthurs, “Post-Mortem Perinatal Imag-
ing: What Is the Evidence?,” British Journal of Radiology 96, no. 1147 
(2023): 20211078.

17. D. Virgintino, E. Maiorano, M. Errede, et al., “Astroglia-Microvessel 
Relationship in the Developing Human Telencephalon,” International 
Journal of Developmental Biology 42, no. 8 (1998): 1165–1168.

18. A. S. Guerreiro Stucklin, S. Ryall, K. Fukuoka, et al., “Alterations in 
ALK/ROS1/NTRK/MET Drive a Group of Infantile Hemispheric Glio-
mas,” Nature Communications 10, no. 1 (2019): 4343.

https://doi.org/10.3390/jcm12010058
https://doi.org/10.1001/jamanetworkopen.2020.2769
https://doi.org/10.1001/jamanetworkopen.2020.2769
https://doi.org/10.5005/jp-journals-11002-0097

	When Hemorrhage Hides a Fetal Brain Tumor, Importance of Fetal Autopsy
	1   |   Introduction
	2   |   Cases History/Examination
	2.1   |   Case 1
	2.2   |   Case 2
	2.3   |   Differential Diagnosis

	3   |   Conclusion and Results
	4   |   Discussion
	Author Contributions
	Consent
	Data Availability Statement
	References


