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Transverse sigmoid sinus junction

The transverse-sigmoid sinus junction refers to the point at which the transverse sinus and the
sigmoid sinus merge. The transverse sinus and sigmoid sinus are two dural venous sinuses or large
blood vessels that drain blood from the brain. The transverse-sigmoid sinus junction is located in the
posterior cranial fossa and is an important anatomic landmark for neurosurgeons.

Damage or injury to this junction can result in a number of medical conditions, including sinus
thrombosis, intracranial hypertension, and subdural hematoma. Neurosurgical procedures that involve
this area, such as craniotomy or embolization, require a thorough understanding of the anatomy and
potential risks to minimize the risk of complications.

A reference coordinate system may be an accurate and practical method for identifying the ASTS
during presigmoid craniotomy. The squamosal-parietomastoid suture junction (SP) might be difficult
to find during presigmoid craniotomy and, therefore, it is not always a reliable landmark for defining
the ASTS 1)

Anatomical localization remains integral to neurosurgery, particularly in the posterior fossa where
neuronavigation is less reliable. There have been many attempts to define the location of the
transverse- sigmoid sinus junction (TSSJ) using anatomical landmarks, to aid in the placement of the
“strategic burr hole” during a retrosigmoid approach. There is a paucity of research allowing direct
comparison of such techniques.

The asterion is not a strictly reliable landmark in terms of locating the underlying posterior fossa dura.
Its location is very often directly over the transverse sigmoid sinus junction complex. Burr holes
placed at the asterion may often open the bone directly over the sinus, leading to potential damage 2).

The asterion was located over the posterior fossa dura in 32% on the right and 25% on the left. Its
position was over the transverse sinus or sigmoid sinus complex in 61% on the right and 66% on the
left. The landmark was located above the transverse sigmoid sinus junction complex in 7% on the
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right and 9% on the left 3).

The top of the mastoid notch (TMN) is close to the transverse sigmoid sinus junction. The spatial
position relationship between the TMN and the key points (the anterosuperior and inferomedial points
of the transverse-sigmoid sinus junction, ASTS and IMTS) can be used as a novel method to precisely
locate the sinus junction during lateral skull base craniotomy.

Forty-three dried adult skull samples (21 from males and 22 from females) were included in the study.
A rectangular coordinate system on the lateral surface of the skull was defined to assist the analysis.
According to sex and skull side, the data were divided into 4 groups: male&left, male&right,
female&left and female&right. The distances from the ASTS and IMTS to the TMN were evaluated on
the X-axis and Y-axis, symbolized as ASTS&TMN_x, ASTS&TMN_y, IMTS&TMN_x and IMTS&TMN_y.

Among the four groups, there was no significant difference in ASTS&TMN_x (p = 0.05) and
ASTS&TMN_y (p = 0.3059), but there were significant differences in IMTS&TMN_x (p < 0.001) and
IMTS&TMN_y (p = 0.01), and multiple comparisons indicated that there were significant differences
between male&left and female&left both in IMTS&TMN_x (p = 0.0006) and in IMTS&TMN_y (p =
0.0081). In general, the ASTS was located 1.92 mm anterior to the TMN on the X-axis and 27.01 mm
superior to the TMN on the Y-axis. For the male skulls, the IMTS was located 3.60 mm posterior to the
TMN on the X-axis and 14.40 mm superior to the TMN on the Y-axis; for the female skulls, the IMTS
was located 7.84 mm posterior to the TMN on the X-axis and 19.70 mm superior to the TMN on the Y-
axis.

The TMN is a useful landmark for accurately locating the ASTS and IMTS 4).

Using high-resolution contrast-enhanced cranial computed tomography images, we constructed three-
dimensional virtual cranial models. Fifty models (100 sides) were created from a retrospective sample
of images performed in a New Zealand population. Ten methods of anatomical localization were
applied to each model allowing qualitative and quantitative comparisons. The “key point” was defined
as the point on the outer surface of the skull that directly overlaid the junction of the posterior fossa
dura, transverse sinus (TS), and sigmoid sinus (SS). The proximity of each method to this “key point”
was compared quantitatively, in addition to other descriptive observations. TSSJ localization methods
analyzed included: (1) asterion; (2) emissary foramen; (3) Lang and Samii; (4) Day; (5) Rhoton; (6)
Avci; (7) Ribas; (8) Tubbs; (9) Li; and (10) Teranishi.

Mean distance to the “key point” showed two tiers of accuracy, those <10 mm, and those >10 mm: Li
(6.3 mm), Ribas (6.6 mm), Tubbs (6.8 mm), Teranishi (7.8 mm), Day (8.4 mm), emissary foramen
(12.0 mm), Avci (13.0 mm), asterion (13.9 mm), Lang and Samii (15.6 mm), and Rhoton (17.4 mm).
The asterion would most frequently overlie the TS (63%) and was often supratentorial (14%).

Each method has a unique profile of dura or sinus exposure. There are significant differences in the
accuracy of localization of the TSSJ among anatomical localization methods 5).

Sixty-three patients, 29 male and 34 female, who would undergo retrosigmoid craniotomy admitted to
Department of Neurosurgery, the First Affiliated Hospital of Xinjiang Medical Universityfrom March to

https://neurosurgerywiki.com/wiki/doku.php?id=mastoid_notch
https://neurosurgerywiki.com/wiki/doku.php?id=retrosigmoid_craniotomy


2025/06/25 17:21 3/4 Transverse sigmoid sinus junction

Neurosurgery Wiki - https://neurosurgerywiki.com/wiki/

October 2019 were enrolled in the study and were divided into trial group and control group according
to the computer-generated random numbers. Preoperative venous computed tomographic
angiography (CTA) combined with 3-dimensional computed tomography computed tomography (3D
CT) was randomly given to the patients(n=32). Asterion was used for identification of the TSSJ in the
controls (n=31). The main outcome measures as postoperative complications and relevant
intraoperative indicators were compared.

Incision length, craniotomy time, bone window size in trial group were shorter or smaller than those of
the controls, as(6.8±0.5) cm vs (8.0±1.5) cm, (37±8) min vs (45±15) min, (8.7±1.2) cm(2) vs
(10.2±2.4) cm(2) respectively, with statistical significance (all P<0.05). No statistical significance was
found in bleeding amount, incidence of sinus injury and Cerebrospinal fluid fistula. While incidence of
neck pain was lower in case group (15.63% vs 38.71%; P=0.04) and the remission time of incisional
pain in case group was shorter [(6±1) d vs (9±2) d; P=0.01].

While the technique is used, the center of the keyhole should be located at transitional place of the
lateral part of the occipitomastoid suture, the retromastoid ridge and the superior nuchal line.
Compared with the traditional craniotomy method marked by asterion, it has great advantages in
reducing incidence of postoperative complications, craniotomy time, and the remission time of
incisional pain 6).
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