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Abstract
The dural venous sinuses are venous channels in the cranium that drain blood and
cerebrospinal fluid circulating from the brain into the vascular system via the internal jugular
veins. The transverse sinus is a dural venous sinus present in the posterior aspect of the
cranium. We report an unusual variant of this sinus with the presence of a fenestration at its
proximal segment. We will review and discuss the background and the potential clinical
relevance of this anatomical variation.
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Introduction
Blood drains from the brain and the cranium via a network of venous channels termed the dural
venous sinuses. The dural venous sinuses are unlike systemic veins in that they do not have
valves or musculature, however, they are similar to systemic veins in that they are lined with
endothelium. They are present between the endosteal and meningeal layers of the dura mater
[1]. The major dural venous sinuses in the cranium include the superior and inferior sagittal
sinuses, the straight, transverse, sigmoid, occipital, cavernous, intercavernous, superior and
inferior petrosal, sphenoparietal, and marginal sinuses and basilar plexus [2].

The transverse sinuses begin at the torcular Herophili, which is the connection of the superior
sagittal, straight, and occipital sinuses. The right transverse sinus is usually a continuation of
the superior sagittal sinus, draining blood from the superficial structures of the brain and is
typically larger than the left transverse sinus, and the left is usually continuous with the
straight sinus. The transverse sinuses course in the attached margin of the tentorium cerebelli,
receiving blood from the lateral temporal surface and the basal surface of the temporal and
occipital lobes, ultimately reaching the posterolateral part of the petrous part of the temporal
bone to drain into the sigmoid sinus, which will then drain into the internal jugular vein [2].

As the embryo enlarges, the transverse sinus will also enlarge up until six to seven months of
gestation. Variations of the transverse sinus such as irregular diameters and margins, septum
formations, and missing segments, might occur if the transverse sinus rapidly increases and
decreases in size during development. After birth, the diameter of the transverse sinuses
decreases slightly and becomes adult-sized at about one year of age [3]. Additionally, in a study
by Okudera et al., ballooning of the transverse sinus lateral to medial may also occur beginning
at about four months of gestation. Irregular ballooning and shrinkage of the sinus may result in
the formation of septa, fenestrations, or missing segments of the transverse sinus [4-5].
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In this paper, we discuss the transverse sinus and its variations and report an unusual case.

Case Presentation
During the routine dissection of the cranium of an adult male cadaver aged 76 years at death,
an unusual left transverse sinus was identified. The specimen had previously undergone blue
latex injection of the left and right internal jugular veins. Following removal of the brain, the
venous sinuses of the posterior cranial fossa were dissected. Noteworthy, the left transverse
sinus was fenestrated at its most proximal part approximately 1 cm lateral to the torcular
Herophili (Figure 1). At this point, the transverse sinus was split into two more or less equal
parts. Distal to the fenestrated sinus, the transverse sinus reunited and traveled in normal
fashion to its drainage into the left sigmoid sinus. When the blue latex that filled the transverse
sinus was retracted, a clear dural septum was noted within the lumen of the fenestrated part of
the sinus (Figure 1). No other anatomical variations and specifically of the dural venous sinuses
were noted on left or right sides. The left and right transverse sinuses were approximately the
same size, and the superior sagittal sinus drained primarily into the right transverse sinus. The
straight sinus drained preferentially into the left transverse sinus proximal to its fenestrated
segment.

FIGURE 1: Left: transverse sinus with proximal fenestration
(short arrows); Middle: widening of fenestration (arrows) with
scissors; Right: Following removal/retraction of blue latex from
within the left transverse sinus, note the intraluminal dural
septation.

Discussion
It is important to note the anatomical variations that may be present are not mistaken for
pathology. Our case report is a rare anatomical variation of the transverse sinus; that variant
being a fenestrated segment. Browder and Kaplan (1976) reported many variations in the
transverse sinuses [6]. Perhaps one of the most significant to note is the complete absence of
the transverse sinus [7]. Browder and Kaplan also reported a doubling of the distal 1-3 cm of the
superior sagittal sinus, giving rise to a small transverse sinus. They also found cases with the
presence of a vascular mesh within the transverse sinus, and they identified cases of transverse
sinuses consisting of many connections to the torcular Herophili. In all of these variations, the
transverse sinus was typically smaller than normal on the side with the variation [6].

In addition to these variations, aplasia or hypoplasia of the transverse sinus [6, 8]. Bergman et
al. [9] reported a variation in the transverse sinus in which the proximal part was missing, and
Knott [10], in 1881, noted two cases in which there was a complete absence of the right
transverse sinus. Additionally, Furstenberg [11] reported a variation in which the sigmoid sinus
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was absent and the transverse sinus was present outside the skull. Septation of the transverse
sinus may occur in infants that have overlapping lambdoid sutures [12]. Often, a septum within
the transverse sinus as seen in the present case report can imitate the appearance of thrombus
or arachnoid granulations on venography [13].

Goyal et al. [14] performed a retrospective study on adults to see the anatomical variations in
the dural venous sinuses using MR venography. They noticed the transverse sinus to be
symmetrical in 66.9% of their patients. In the other third, the left transverse sinus was
hypoplastic in 21.3% and aplastic in 4.1%, while the right side was hypoplastic in 5.5% of
patients and aplastic in the remaining 0.7%. A total of 1.6% patients had bilateral hypoplastic
transverse sinuses. Conversely, in a study by Alper et al. [15] symmetrical transverse sinuses
were seen in 31% of the cases. A hypoplastic left transverse sinus was seen in 39% and the sinus
was aplastic in 20% of the patients. A hypoplastic right transverse sinus was seen in 6% and
was aplastic in 4% of cases.

Because hypoplasia or aplasia of the left transverse sinus is more common than on the right, the
right jugular system will more often have an increased capacity. Bayarogullari et al. [16]
reported that the superior sagittal sinus more commonly drained into the right transverse
sinus, whereas the straight sinus more often drained into the left transverse sinus. They also
found, in 20 of their cases, another variation in which the superior sagittal sinus bifurcated. In
two of the cases that had a bifurcated superior sagittal sinus, the straight sinus drained into the
distal right transverse sinus and actually formed an accessory transverse sinus [16].

Conclusions
Variation of the transverse sinuses is not uncommon and should be considered before any
pathology, such as venous sinus thrombosis, is diagnosed. Fenestrations of this dural venous
sinus as seen in the case reported herein can occur but reports in the literature are scant.

Additional Information
Disclosures
Human subjects: All authors have confirmed that this study did not involve human
participants or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure
form, all authors declare the following: Payment/services info: All authors have declared that
no financial support was received from any organization for the submitted work. Financial
relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the
submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Kiliç T, Akakin A: Anatomy of cerebral veins and sinuses . Front Neurol Neurosci. 2008, 23:4-

15. 10.1159/000111256
2. Gray’s Anatomy, 41st Edition: The Anatomical Basis of Clinical Practice . Standring S (ed):

Elsevier Limited, New York; 2016.
3. Okudera T, Huang YP, Ohta T, et al.: Development of posterior fossa dural sinuses, emissary

veins, and jugular bulb: morphological and radiologic study. AJNR Am J Neuroradiol. 1994,
15:1871-8.

4. Huang YP, Okudera T, Ohta T, Robbins A: The torcular, the straight, sagittal, lateral, occipital
and tentorial sinuses: the variations and clinical significance. The Cerebral Venous System
and its Disorders. Kapp JP, Schmideck HH (ed): Grune and Stratton, Florida; 1984. 109-167.

5. Okudera T, Ohta T, Huang YP: Development of the torcular, adjacent dural sinuses and

2018 Massrey et al. Cureus 10(9): e3248. DOI 10.7759/cureus.3248 3 of 4

https://dx.doi.org/10.1159/000111256
https://dx.doi.org/10.1159/000111256
https://www.elsevier.ca/ca/product.jsp?isbn=9780702052309
https://pdfs.semanticscholar.org/84fd/89e7d41d3dbc0d555156828598acb239e4bd.pdf
https://books.google.co.in/books/about/The_Cerebral_Venous_System_And_Its_Disor.html?id=r8hrAAAAMAAJ&redir_esc=y
https://books.google.co.in/books/about/The_Cerebral_Venous_System_And_Its_Disor.html?id=r8hrAAAAMAAJ&redir_esc=y


related draining veins in human fetus. The Cerebral Venous System and Its Disorders. Kapp JP,
Schmideck HH (ed): Grune and Stratton, Florida; 1984. 93-107.

6. Browder J, Kaplan HA, Krieger AJ: Anatomical features of the straight sinus and its tributaries .
J Neurosurg. 1976, 44:55-61. 10.3171/jns.1976.44.1.0055

7. Hollinshead WH: Anatomy for Surgeons, Vol. 1: The Head and Neck . Harper and Row, New
York; 1969.

8. Das AC, Hasan M: The occipital sinus. J Neurosurg. 1970, 33:307-11.
10.3171/jns.1970.33.3.0307

9. Bergman R: Compendium of Human Anatomic Variation . Urban & Schwarzenberg, Baltimore,
MD; 1988.

10. Knott JF: On The cerebral sinuses and their variations . J Anat Physiol. 1881, 16:27-42.
11. Furstenberg A: Septic thrombophlebitis of the sigmoid sinus . Trans Am Acad Ophthalmol.

1937, 42:424-431.
12. Curé JK, Van Tassek P, Smith MT: Normal and variant anatomy of the dural venous sinuses .

Semin Ultrasound CT MR. 1994, 15:499-519. 10.1016/S0887-2171(05)80019-8
13. Subramaniam RM, Tress BM, King JO, Eizenberg N, Mitchell PJ: Transverse sinus septum: a

new aetiology of idiopathic intracranial hypertension?. Australas Radiol. 2004, 48:114-6.
10.1111/j.1440-1673.2004.01269.x

14. Goyal G, Singh R, Bansal N, Paliwal VK: Anatomical variations of cerebral mr venography: is
gender matter?. Neurointervention. 2016, 11:92-8. 10.5469/neuroint.2016.11.2.92

15. Alper F, Kantarci M, Dane S, Gumustekin K, Onbas O, Durur I: Importance of anatomical
asymmetries of transverse sinuses: an MR venographic study. Cerebrovasc Dis. 2004, 18:236-
239. 10.1159/000079960

16. Bayaroğullari H, Burakgazi G, Duman T: Evaluation of dural venous sinuses and confluence of
sinuses via MRI venography: anatomy, anatomic variations, and the classification of
variations. Childs Nerv Syst. 2018, 34:1183-1188. Accessed: August 29, 2018: 10.1007/s00381-
018-3763-4

2018 Massrey et al. Cureus 10(9): e3248. DOI 10.7759/cureus.3248 4 of 4

https://dx.doi.org/10.3171/jns.1976.44.1.0055
https://dx.doi.org/10.3171/jns.1976.44.1.0055
https://books.google.co.in/books/about/Anatomy_for_Surgeons_The_head_and_neck.html?id=xt9qAAAAMAAJ&redir_esc=y
https://dx.doi.org/10.3171/jns.1970.33.3.0307
https://dx.doi.org/10.3171/jns.1970.33.3.0307
https://books.google.co.in/books/about/Compendium_of_Human_Anatomic_Variation.html?id=THJqAAAAMAAJ&redir_esc=y
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1310067
https://scholar.google.com/scholar?q=intitle:Septic thrombophlebitis of the sigmoid sinus
https://dx.doi.org/10.1016/S0887-2171(05)80019-8
https://dx.doi.org/10.1016/S0887-2171(05)80019-8
https://dx.doi.org/10.1111/j.1440-1673.2004.01269.x
https://dx.doi.org/10.1111/j.1440-1673.2004.01269.x
https://dx.doi.org/10.5469/neuroint.2016.11.2.92
https://dx.doi.org/10.5469/neuroint.2016.11.2.92
https://dx.doi.org/10.1159/000079960
https://dx.doi.org/10.1159/000079960
https://dx.doi.org/10.1007/s00381-018-3763-4
https://dx.doi.org/10.1007/s00381-018-3763-4

	Variations of the Transverse Sinus: Review with an Unusual Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Left: transverse sinus with proximal fenestration (short arrows); Middle: widening of fenestration (arrows) with scissors; Right: Following removal/retraction of blue latex from within the left transverse sinus, note the intraluminal dural septation.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


