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Case report of a vertical straight sinus with
hydrocephalus and Chiari | malformation
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Abstract: The straight sinus is a division of the dural venous sinuses, found beneath the splenium of the corpus callosum. At
the internal occipital protuberance, it comes together with the superior sagittal sinus and transverse sinus to form the torcular
Herophili. It functions as a major site of venous drainage for the cerebellum, inferior sagittal sinus, and vein of Galen. Many
morphological variations have been reported involving the angulation, positioning, and number of straight sinuses present.
Patients with Chiari IT and III malformations have been observed to have a high incidence of anatomical variation with their
dural venous sinuses, including vertically oriented straight sinuses. Additionally, there is a high rate of hydrocephalus in this

patient population. Herein, we report a vertically oriented straight sinus in a child.
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Introduction

The straight sinus (Fig. 1) is a dural venous sinus located
between the periosteal and meningeal layers of the dura
mater [1]. A wide variety of anatomical variations have been
identified involving the angulation, positioning, and number
of straight sinuses present [2]. Functionally, it serves as a sig-
nificant site of venous drainage for the vein of Galen, inferior
sagittal sinus, and cerebellum [2-5]. In this report, we present
a rare case of a nearly vertical straight sinus, in a patient with
hydrocephalus and Chiari I malformation.

Case Report

A 3-year-old male presented to our clinic with a history of
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irritability and complaints of headache. Physical examina-
tion was within normal limits. The head circumference was
in in the 75th percentile for age and the child was making
developmental milestones. There was no papilledema. Mag-
netic resonance imaging (MRI) identified ventriculomegaly
and a Chiari I malformation (Fig. 2). Additionally, a nearly
vertically positioned (approximately 75-80 degrees) straight
sinus and a well developed inferior sagittal sinus (Fig. 2).
The straight sinus was more or less the same diameter of the
superior sagittal sinus. The straight sinus received its normal
tributaries such as the vein of Galen. No other pathological
processes were identified in this patient. The patient was
scheduled for posterior cranial fossa decompression as a
treatment of the Chiari I malformation.

Discussion

Embryologically, the development of the straight sinus
correlates with the growth of the dura mater [1, 5]. It forms
at the ventral region of the sagittal plexus and can be first
identified when the embryo reaches 50 mm [1]. The straight
sinus is located underneath the splenium of the corpus callo-
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Fig. 1. TZ—wcightcd sagittal magnetic resonance imaging noting a
normally positioned straight sinus.

sum, where it proceeds posteriorly and inferiorly towards the
point of intersection between the midline of the tentorium
cerebelli and the falx cerebelli [2, 6]. It eventually joins with
the superior sagittal sinus and transverse sinus to form the
torcular Herophili [6].

Several studies have studied the anatomy of the straight
sinus. In an examination of 43 cadavers, Saxena et al. [7, 8]
observed the straight sinus to have a length between 4 to 7
cm and width between 2 to 5 mm [2]. It was also noted that
13.95% of the cadavers had a doubled straight sinus, with 9.3%
in the median position (superior and inferior), and 4.7% in
the paramedian position (side by side) [2, 7, 8]. Furthermore,
Magden [10] reported two cases of a triple straight sinus,
and Knott [11] described a case of an absent straight sinus
[2]. While absence of a straight sinus is uncommon, Ryu [12]
observed a significantly higher incidence among individuals
with a persistent falcine sinus, which is usually seen within
the falx cerebri in the fetus that drains the deep cerebral ve-
nous system to the superior sagittal sinus.

Additionally, age-related variations in the angulation of
the sinus have been described. In adults, the tentorial angle
typically ranges between 27 to 52 degrees [2, 9]. Our case was
found to have a straight sinus with an angulation of about 80
degrees. Hasegawa et al. [13] have made efforts to categorize
these variations based on their relationship with the corpus
callosum [2]. After examining 108 cases, they found that 63%
could be classified as type 1, where there was a tangential
relationship between the extended line of the straight sinus
and the splenium of the corpus callosum [2, 13]. The rest of
the cases were then classified as being either greater (26%) or
lower angles (11%) [2, 13].
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Fig. 2. Patient presented herein. Note the well-developed inferior
sagittal sinus (upper arrow), superior sagittal sinus (middle arrow) and
near vertical straight sinus (lower arrow). The herniated cerebellar
tonsils (asterisk) noting the Chiari I malformation are also seen.

In the present case, the patient has been diagnosed with a
Chiari I malformation. Chiari I malformations have hernia-
tion of the cerebellar tonsils below the foramen magnum,
often thought to be due to a smaller than normal posterior
cranial fossa such as seen in our patient [14]. It has been hy-
pothesized that the restriction reduces the space available
for CSF, which contributes to increased intracranial pressure
[14].

MRI examinations conducted by el Gammal et al. [15]
evaluated 20 patients with Chiari IT and III malformations.
They were able to identify vertically oriented straight sinuses
in four patients with Chiari II malformation, who also dis-
played an abnormally high apex of the tentorium cerebelli
[15]. Similar to our case, every patient that participated in the
study also displayed enlarged ventricles [15]. However, a ver-
tically oriented straight sinus is not part of the findings typi-
cal of a Chiari I malformation or age-related. Further studies
are needed.

ORCID

Dany Hage: https://orcid.org/0000-0002-2404-3449

Joe Iwanaga: https://orcid.org/0000-0002-8502-7952
Aaron S. Dumont: https://orcid.org/0000-0002-8077-8992
R. Shane Tubbs: https://orcid.org/0000-0003-1317-1047

https://doi.org/10.5115/acb.20.095



518 Anat Cell Biol 2020;53:516-518

Author Contributions

Conceptualization: JI, ASD, RST. Data acquisition: JI,
RST. Data analysis or interpretation: DH, JI. Drafting of the
manuscript: DH, J1. Critical revision of the manuscript: ASD,
RST. Approval of the final version of the manuscript: all au-
thors.

Conflicts of Interest

No potential conflict of interest relevant to this article was

reported.

Acknowledgements

The authors wish to thank the individuals who donated
their bodies for the advancement of education and research.

References

1. Kretschmann HJ, Weinrich W. Cranial neuroimaging and
clinical neuroanatomy: atlas of MIR imaging and computed to-
mography. 3rd ed. Stuttgart: Thieme Medical Publishers; 2004.

2. Tubbs RS. Anatomy, imaging and surgery of the intracranial
dural venous sinuses. St. Louis: Elsevier; 2020.

3. Jinkins JR. Atlas of neuroradiologic embryology, anatomy, and

10.

11.

12.

13.

14.

15.

Dany Hage, et al

variants. Philadelphia: Lippincott Williams & Wilkins; 2000.

. Conn PM. Neuroscience in medicine. 3rd ed. Totowa: Humana

Press; 2008.

. Bayot ML, Reddy V, Zabel MK. Neuroanatomy, dural venous

sinuses. Treasure Island: StatPearls Publishing; 2020.

. Harrigan MR, Deveikis JP. Handbook of cerebrovascular dis-

ease and neurointerventional technique. 2nd ed. Totowa: Hu-
mana Press; 2013.

Saxena RC, Beg MA, Das AC. Double straight sinus. Report of
six cases. ] Neurosurg 1973;39:540-2.

. Saxena RC, Beg MA, Das AC. The straight sinus. ] Neurosurg

1974;41:724-7.

. Wolpert SM. Dural sinus configuration: measure of congenital

disease. Radiology 1969;92:1511-6.

Magden AO. Triple straight sinus--report of 2 cases. Anat Anz
1991;173:17-22.

Knott JF. On the cerebral sinuses and their variations. ] Anat
Physiol 1881;16(Pt 1):27-42.

Ryu CW. Persistent falcine sinus: is it really rare? AJNR Am ]
Neuroradiol 2010;31:367-9.

Hasegawa M, Yamashita ], Yamashima T. Anatomical varia-
tions of the straight sinus on magnetic resonance imaging in
the infratentorial supracerebellar approach to pineal region
tumors. Surg Neurol 1991;36:354-9.

Williams H. A unifying hypothesis for hydrocephalus, Chiari
malformation, syringomyelia, anencephaly and spina bifida.
Cerebrospinal Fluid Res 2008;5:7.

el Gammal T, Mark EK, Brooks BS. MR imaging of Chiari II
malformation. AJR Am ] Roentgenol 1988;150:163-70.

Anatomy & Cell Biology





