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ABSTRACT

Thrombosis of the torcula of Herophilus is a rare disease of unknown etiology. So
far about 50 cases have been described in the literature. Ultrasonography is an
effective diagnostic method and useful for follow-up. Characteristic sonographic
findings include a well-defined triangular anechoic lesion in the occipital region, with
echogenic structure inside which is the thrombus. Doppler ultrasound can help to
establish the diagnosis more precisely. The prognosis is variable, as most cases have
an irrelevant clinical course due to spontaneous resolution of the thrombus, while
other cases may experience cerebral atrophy and death. A case of prenatal diagnosis
of thrombosis of the torcula of Herophilus is presented.
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RESUMEN

La trombosis de la torcula de Herdéfilo es una enfermedad rara de etiologia
desconocida. Hasta ahora se han descrito alrededor de 50 casos en la literatura. La
ecografia es un método diagndstico eficaz y util para el seguimiento. Los hallazgos
ecograficos caracteristicos incluyen una lesiéon anecoica triangular bien definida
en la region occipital, con estructura ecogénica en su interior que es el trombo. La
ecografia Doppler puede ayudar a establecer el diagnéstico en forma mas precisa.
El prondstico es variable, ya que la mayoria de los casos tienen un curso clinico
irrelevante debido a la resolucion espontanea del trombo, mientras que otros casos
pueden experimentar atrofia cerebral y muerte. Se presenta un caso de diagnostico
prenatal de trombosis de la torcula de Heroéfilo.

Palabras clave. Trombosis, torcula de Herdfilo, Diagnostico prenatal.

INTRODUCTION

Thrombosis of the confluence of the cerebral venous sinuses, or torcula
of Herophilus, is a rare fetal cerebrovascular condition, but represents
the most frequently diagnosed cerebral thrombotic event during fetal
life, with approximately 50 cases reported in the literature2. Suspicion
of this disorder usually occurs during routine prenatal ultrasound eval-
uation, butitis often not diagnosed with certainty, as it can be confused
with other similar posterior fossa lesions. The neonatal prognosis can
range from spontaneous resolution without neurological complications
to severe neurological impairment and death®. A case of prenatal diag-
nosis of thrombosis of the torcula of Herophilus is presented.

CASE REPORT

A 22-year-old female patient, gestation Il, para |, with a 28-week preg-
nancy was referred to the high-risk prenatal clinic for assessment of a
cystic structure in the fetal posterior cerebral fossa found during rou-
tine prenatal ultrasound. The patient denied personal or family history
of thrombosis, anemia, hemorrhage and coagulation disorders.

Ultrasound evaluation showed a single female fetus with normal biom-
etry and normal amniotic fluid volume for gestational age (29 weeks).
Fetal brain evaluation denoted a triangular heterogeneous lesion lo-
cated in the posterior fossa above the midline and immediately above
the cerebellar tentorium, 23 millimeters in diameter. Within this lesion
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was a 12 x 10 x 9 millimeter echogenic formation
compatible with a blood clot. The cerebral hemi-
spheres were slightly displaced, without ventric-
ulomegaly (Figure 1). Color Doppler showed no
evidence of flow within the lesion. In the poste-
rior fossa, the cerebellum, vermis and cisterna
magna were normal. There was no evidence of
associated intra- or extracranial lesions or signs
of cardiac insufficiency. The location and ap-
pearance of the lesion raised the possibility of
the torcula of Herophilus (confluence of the fetal
cerebral venous sinuses).

Prenatal magnetic resonance imaging at 32
weeks showed a triangular-shaped hyperintense
lesion in the posterior fossa, corresponding to the
area of the torcula of Herophilus, with organized
thrombus inside, slight dilatation of the longitudi-
nal venous sinus and no evidence of compression
of the surrounding tissues (Figure 2).

In view of the findings, different laboratory tests
were performed. The platelet count and mater-
nal prothrombin time were normal and the indi-
rect Coombs test was negative. No auto- or allo-
immune anti-platelet antibodies were detected.
Screening tests for cytomegalovirus, toxoplas-
mosis, rubella and herpes simplex resulted in
positive 1gG for toxoplasmosis, rubella and cy-
tomegalovirus and negative IgM values. Both
IgM and IgG for herpes simplex were negative.
Genetic amniocentesis results showed 46,XX
karyotype with no structural abnormalities.

FIGURE 1. ULTRASOUND IMAGE OF FETAL HEROPHILUS TORCULA THROMBOSIS
AT 29 WEEKS OF GESTATION. THE ARROW INDICATES THE POSITION OF THE
LESION IN THE FETAL POSTERIOR CEREBRAL FOSSA.

e
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FIGURE 2. MAGNETIC RESONANCE IMAGE AT 32 WEEKS. THE ARROW INDI-
CATES A TRIANGULAR-SHAPED LESION IN THE POSTERIOR FOSSA COMPATIBLE
WITH THROMBOSIS OF THE TORCULA OF HEROPHILUS.

On subsequent ultrasound evaluations the le-
sion was found to be increasingly echogenic,
while the contents had more heterogeneous
characteristics, showing echogenic anechoic ar-
eas. The diameter of the lesion had decreased to
11 millimeters at 35 weeks (Figure 3).

At 39 weeks, a cesarean section was performed
due to wedging dystocia and descent, resulting
in a live female newborn in good general condi-
tion, weighing 3,500 grams and with a good tran-
sition to postnatal life (Apgar scores of 6 and 9 at

FIGURE 3. ULTRASOUND IMAGE OF FETAL HEROPHILUS TORCULA THROMBOSIS
AT 35 WEEKS OF GESTATION. THE ARROW INDICATES THE LOCATION OF THE

LESION WITH DECREASED DIAMETER AND ECHOGENIC CHANGES.
™ =
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one minute and 5 minutes, respectively). Phys-
ical and neurological examinations showed no
alterations. Transfontanelar ultrasound showed
a lesion of approximately 9 millimeters in diame-
ter above the tentorium, near the occipital bone.
Hematologic, biochemical and coagulation pro-
files were normal. Coagulation tests showed
normal results for platelet count, prothrombin
time, activated partial thromboplastin time and
fibrinogen. Lupus anticoagulant, protein S and
protein C concentrations were normal and there
was no evidence of factor V Leiden mutation.
MRI two months after delivery showed reso-
lution of the clinical picture. The child has had
somatic and cognitive development according to
her age and no evidence of intracranial hyper-
tension after 30 months of follow-up.

DiscussioN

Maternal coagulation disorders, prematurity,
perinatal asphyxia and perinatal trauma have
been reported as predisposing factors for neo-
natal cerebral sinus thrombosis®. However, the
etiology of thrombosis of the torcula of Heroph-
ilus is unknown and has been the subject of in-
tense discussion. Due to its low frequency, there
is insufficient epidemiological data on its origin
and whether there is an increased incidence re-
lated to fetal sex3).

The embryological development of the fetal ce-
rebral vasculature is complex. The dura mater is
the outermost of the meninges, and its expan-
sions, the septum pellucidum and tentorium,
divide the cerebral volume. This is a relatively
lax structure that allows some distension in re-
sponse to hydrostatic changes in the drainage of
the local venous system. The dural sinuses are
duplications of the dura mater, which contain
the cerebral venous system. There are two ve-
nous systems: deep and superficial, which form
at 15 weeks of gestation. Between the fifth and
twelfth day of conception, the organization of
the arterial vessels occurs and subsequently the
upper and lower central cerebral venous system
develops until 20 weeks. The development of
the major venous system ends, but the connec
tion of the other vessel system and the internal
calibration of the transverse sinus continues®®.

The dural venous sinuses are endothelium-lined
intracranial channels that run between the two
layers of the dura mater and are characterized

by lacking muscular walls and venous valves.
The superior sagittal, rectus and occipital sinus
meet in the area of the cerebellar tentorium, a
region called the confluence of dural venous si-
nuses or torcula of Herophilus, which drains into
the bilateral transverse sinuses and then into
the internal jugular veins®.

Thrombosis of the torcula of Herophilus seems
to be related to the persistence of physiological
ballooning of the transverse or posterior por-
tion of the superior sagittal sinus, between the
fourth and sixth month of fetal development,
which leads to alterations in blood flow, modifi-
cations of the endothelial lining and the appear-
ance of low-flow accessory shunts”®. Another
hypothesis proposes excessive and anarchic
development of the vascular region. However, it
is not possible to determine whether this occurs
before the thrombotic event or arises as a con-
sequence of it®.

Ultrasound is the initial diagnostic technique in
cases of thrombosis of the torcula of Herophi-
lust. The ultrasound appearance varies de-
pending on the size and stage of thrombus
formation (in some cases causing distortion of
surrounding structures). Typical sonographic
findings include hypoechoic/anechoic, triangu-
lar, well-defined lesion above the tentorium and
thus in close relation to the cerebellum and oc-
cipital bone, with an echogenic structure inside,
corresponding to the thrombus. In addition, dis-
tal dilatation of the superior sagittal sinus is al-
most always present due to retrograde venous
hypertension. On ultrasound follow-up, this
thrombus usually shows the usual changes of
organization and subsequent retraction over a
period of 3 to 11 weeks, allowing for complete
anatomical remodeling®'". Blood flow on color
Doppler ultrasound may be interrupted in most
of the cases described, but evidence of mar-
ginal flow may be found in some cases due to
mural arteriovenous shunts‘?. The diagnosis of
thrombosis is usually established around 26 to
30 weeks of gestation®.

Fetal MRI can be used as a complementary di-
agnostic modality in the prenatal period, as it
confirms the diagnosis, provides more precise
anatomical information, allows characterization
of the lesion and evaluation of parenchymal
brain alterations??. The images also offer de-
tailed resolution of the posterior fossa, cerebel-
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lum and dural venous structures®. Diagnostic
findings include extra-axial lesion in the torcu-
la of Herophilus that is isointense/hypointense
compared to the gray matter, with or without ec-
centric focal areas of increased hypointensity on
T2-weighted images®. However, the thrombus
may become hyperintense during the subacute
period. Another advantage is that any tumor
structure, blood products, mass effect and solid
components can be detected. Some factors such
as cerebral and intraventricular hemorrhage,
mass effect in neighboring structures, prema-
turity, ventriculomegaly and schizencephaly are
considered of poor prognosis in these cases®59,

Differential diagnoses include those causes
of cystic lesions in the posterior fossa, such as
Dandy-Walker malformation, arachnoid cyst or
aneurysm of the vein of Galen®. Dandy-Walker
malformation and arachnoid cyst are differenti-
ated from thrombosis of the torcula of Heroph-
ilus by thin-walled anechoic images, absence of
blood flow on color Doppler and signal intensity
similar to cerebrospinal fluid"®. Vein of Galen an-
eurysm can be differentiated by location, since it
usually affects the region of the choroidal fissure
and extends from the foramen interventricularis
to the pineal gland®. Other differential diagno-
ses that should be considered are intracranial
posterior fossa tumors -such as teratoma or
lipoma-, intracranial hemorrhage with involve-
ment of the cerebellum or occipital lobes, and
thrombosis of a vein of Galen malformation®.

Prenatal counseling can be difficult due to the vari-
ability of the perinatal outcome. In the majority of
cases (75%), thrombosis of the torcula of Heroph-
ilus remits spontaneously without perinatal com-
plications®. However, in the minority of cases it
may cause ischemic brain damage secondary to
cerebral hypoperfusion due to retrograde ve-
nous hypertension and mass effect compression,
which may be associated with a worse long-term
neurodevelopmental outcome. Venous conges-
tion due to inadequate venous drainage may lead
to prolapse of the cerebellar tonsils through the
foramen magnum®. Perinatal complications are
more common in preterm neonates and in cases
associated with secondary cerebral sinus throm-
bosis or ventricular hemorrhage®.

Several hypotheses have been proposed to ex-
plain the favorable perinatal outcome and the
absence of associated symptoms. The anasto-
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moses between the different cerebral venous
territories are numerous and communicate the
deep and superficial cerebral veins, thus allow-
ing redirection of venous flow in case of obstruc-
tion of one of the outlets. In addition, the torcula
of Herophilus forms a variable system of anasto-
motic channels between the straight and superi-
or sagittal sinuses with the lateral sinuses. These
features would allow normal outflow in case of
partial obstruction. On the other hand, the par-
tial or complete dural partition of the superior
sagittal sinus allows that, while one channel is
obstructed, another one drains correctly®12',
On the other hand, arteriovenous shunts in this
malformation are generally of low velocity and
rarely cause systemic hemodynamic complica-
tions™. Prognosis depends on the absence of
predisposing conditions and normal MRI evalu-
ation of the brain parenchyma®.

In conclusion, thrombosis of the torcula of
Herophilus is a rare condition with a good prog-
nosis. Its etiology is unknown. The sonograph-
ic appearance is of a triangular anechoic lesion
with an echogenic mass inside in the occipital
region. Although the vast majority of cases show
spontaneous prenatal regression, clinically sig-
nificant complications may occur. It is necessary
to know that there is a high possibility of a favor-
able perinatal outcome.
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