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COMPARATIVE ANATOMY

An anatomico-radiological study of the grooves for occipital
sinus in the posterior cranial fossa
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Abstract: Background: The occipital sinus (OS) lies in the attached margin of the falx cerebelli in the internal
occipital crest of the occipital bone. The OS extends from the foramen magnum to the confluence of sinuses.
Standard textbooks and research reports do not describe in detail any variation in the groove for the occipital
sinus.
Methods: In the present study, we examined a total of 50 human dried skulls for the groove of OS and its
possible variations. We also performed an osteological study supplemented with digital X ray and CT scan.
Results: Out of 50 skull specimens, a single case with two grooves for OS was observed (2 %). The two
grooves for OS traversed as two limbs from the foramen magnum to join the other at the internal occipital
protuberance. An accessory faint groove was also found at the lateral aspect of the left limb. Interestingly, in
the same specimen, the superior sagittal sinus instead of continuing as right transverse sinus, continued as left
transverse sinus. The X ray and CT scan of the anomalous bone specimen were compared to those of the
normal bone specimen.
Discussion: To the best of our knowledge, this is the first anatomico-radiological study of multiple OS groove
with associated anomalies. Surgeons should be aware of the variations of the OS in order to check any inadvertent injury during skull surgeries. Presence of such variations may also result in erroneous interpretation of
radiological findings (Tab. 1, Fig. 7, Ref. 17). Full Text (Free, PDF) www.bmj.sk.
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The OS is small sinus which lies in the attached margin of
the falx cerebelli. The OS begins near the foramen magnum and
ends in the confluence of sinus. According to standard textbooks
of anatomy, OS may be occasionally paired but no detailed information regarding its variations or incidence has been published (1). Few reports on the use of cadaveric skulls to define
the venous sinuses were found in the literature (2, 3, 4). Many
past research studies have described the clinical anatomy of the
veins of the posterior cranial fossa by using different imaging
methods (5, 6, 7, 8) but there is paucity of literature on the anatomico-radiological study of grooves of OS.
Although some research studies had used retrograde jugular
venographies to look into the variations of OS (9) or studied the
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sinuses of the occipital region (8), none had reported the OS
variations concurrently present with the continuation of the superior sagittal sinus as the left transverse which was seen in the
present case. In the extensive search of literature, only a single
report of the duplication of the dural sinus was found, but it was
confined to the straight sinus (10).
It is very important to understand the intracranial circulation
with respect to the haemodynamics of the dural venous sinuses.
A past study had stressed this fact (11). The direction of blood
flow may be important while attempting surgical procedures on
the occipital region. Presence of multiple sinuses in the region
of the occipital bone may result in unnecessary hemorrhage. It is
also important for proper fixation of occipital screws in occipitocervical fusion (12, 13) hence, proper knowledge of anatomy
of OS is mandatory. Thus, prior anatomical knowledge may be
beneficial to the neurosurgeons. Often, the venous thrombosis
involving the OS is diagnosed by the radiologist and such variations of sinuses should be borne in mind.
We decided to study the normal and abnormal anatomy of
the grooves for the OS in osteological specimens while subjecting it to digital X ray imaging and 3D imaging by high resolution computed tomography (CT). Thus, the study approached
from two angles i.e. a detailed anatomy of the multiple OS supplemented with the digital X ray and CT scan findings. We as anatomists believe that the abnormal and abnormal anatomy of the
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Tab. 1. The presence of the normal and abnormal grooves for occipital sinus.
Anomalous specimen (n = 1)

Normal specimens (n = 49)

Distance of internal occipital protuberance
from foramen magnum

4.5 cm above the foramen magnum.

4.5±0.3 cm from the foramen magnum.

No of OS and its grooves

The two grooves of the OS, began
as two limbs from the foramen magnum,
separated by a distance of 1.4 cm. Both
of these OS ended in the confluence
of the sinuses. The left groove was more
prominent.(Fig.1, 2B, 4&6)

There was only a single groove of the OS
which ended in the confluence of the sinuses.
(Fig.2A, 3, 5)

Fate of superior sagittal sinus

Continued as left transverse sinus.
(Fig.1, 2B, 4)

Continued as right transverse sinus. (Fig. 2A, 3)

OS and its grooves may be important for academic and clinical
purpose.
Methods
A total of fifty dried cadaveric skulls were taken for the study.
We admit that we did not have the details about the age, sex and
history of the individuals. We also admit that more number of
skulls were not available for the study. The grooves meant for
the OS in the occipital bone were studied in detail. Special importance was laid on the location and the number of OS in each
skull. Morphometric measurements were taken and the bone
specimen was photographed. The skull specimens were also taken
for digital radiographic studies using the Philips Digital Diagnost
VM, a multipurpose single detector digital radiography system.
We also obtained CT scan of the skull using Siemens, Somatom
sensation 64. The protocol of the CT helped in obtaining thin
slice of the bone with 1mm thickness. We also obtained 3D images of the skull with the grooves marked for the OS.

protuberance. Although conventional textbooks of anatomy mention that OS may be paired (1), in the present study we also observed an associated anomaly of the course of the superior sagittal sinus which continued as left transverse sinus, instead of the
normal right transverse sinus. The presence of the two grooves
for the OS signifies that there were two falx cerebelli because
the OS is usually attached to the margins of each of the falx
cerebelli.
A past research study in a Japanese population has shown
that superior sagittal sinus drains into the right transverse sinus
in 27 %, incompletely to the right in 26 %, equally to the bilateral transverse sinus in 31 %, incompletely to the left in 8 % and
completely to the left in 8 % (14). As per research reports, the
occipital sinus is confirmed in 82 % cases (8) In the present case,
we observed a single (2 %) case of an abnormal drainage of the

Results
The anomalous OS accompanied by abnormal drainage of
sagittal sinus was present in a single cadaveric skull (2 %).
Out of the 50 specimens studied, we observed the internal
occipital protuberance to be located at an average distance of
4.5±0.3 cm from the foramen magnum. In the anomalous specimen, the internal occipital protuberance was located at a distance of 4.5 cm above the foramen magnum. All the 49 specimens exhibited presence of single groove for OS (98 %). Presence of two grooves for OS was noted in a single specimen (2 %).
The presence of the normal and abnormal grooves for OS was
clearly shown in the radiological study.
The results were tabulated in Table 1.
Discussion
In the present study, we observed dual grooves for OS which
traversed as two different limbs to end at the internal occipital

Fig. 1. Photograph of anomalous specimen showing: S  superior
sagittal sinus, RT  right transverse sinus, LT  left transverse sinus, FM  foramen magnum, A  accessory groove. The grooves for
the two occipital sinuses are marked with asterix (*). The superior
sagittal sinus near its lower end can be seen as bifurcated. The continuation of superior sagittal sinus into left transverse sinus is marked
with arrow.
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Fig. 2. A is the normal specimen showing: LT  left transverse sinus,
RT  right transverse sinus, FM  foramen magnum, 1  single groove
for occipital sinus. Note the continuation of sagittal sinus as right
transverse sinus marked with arrow. B is the abnormal specimen showing: LT  left transverse sinus, RT  right transverse sinus, FM  foramen magnum, 1, 2, 3  grooves for occipital sinus Note the continuation of sagittal sinus as left transverse sinus marked with arrow.

Fig. 4. Digital X-ray of the anomalous skull specimen showing: S 
superior sagittal sinus, RT  right transverse sinus, LT  left transverse sinus, A&B  double grooves for occipital sinuses, FM  foramen magnum. The arrow shows the continuation of superior sagittal
sinus as left transverse sinus. Note  the single midline density is replaced by two less prominent ones in the X-ray depicting the double
occipital grooves.

Fig. 3. Digital X ray of the normal skull showing: S  superior sagittal
sinus, RT  right transverse sinus, LT  left transverse sinus, A  single
occipital sinus, FM  foramen magnum.

Fig. 5. CT scan (at a higher cranial level) of the normal skull showing: The single groove for the OS marked with arrow.

superior sagittal sinus into the left transverse sinus which may be
regarded as a rare variation. The groove marked for dural sinuses
could be easily visualized in the 3D CT images (Figs 5, 6). We
believe that these findings may be beneficial for clinical purpose.
It has been documented that the anatomical changes which
occur during the fetal period result in ballooning of the transverse sinuses forming the occipital and the marginal sinuses near
the foramen magnum (8, 15). After birth, there is a considerable
brain development and associated hemodynamic changes occur
which may result in the formation of an abnormal sinus. In the
present case, there was duplication of the OS along with abnormal drainage of the superior sagittal sinus which may clearly
spell out some developmental defect. The prominence of the left

groove may signify a greater amount of blood flow in the left
OS. Admittedly, we did not have any history of the patient to
corroborate this fact.
A past study had reported triplicate falx cerebelli but it was
associated with a single occipital sinus (16). According to this
study a complex dural venous variation in the posterior cranial
fossa is possible and that may be the reason why we also observed a complex variation of the sinuses in the occipital region.
To the best of our knowledge there is no anatomico-radiological
study highlighting the dual grooves for OS along with associated anomalous course of superior sagittal sinus.
The abnormal angulation or position of the dural sinuses may
be a cause of embolism (17). The anomalous sinuses in the present
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radiologists. We opine that Magnetic Resonance Venography may
have to be performed before any surgical procedure, to rule out
the presence of any anomalous blood vessel.
Conclusion
Honestly, we admit that a larger number of sample size would
have altered the results but we highlighted the normal and abnormal anatomy of the grooves of the OS supplemented with
appropriate radiological findings. We believe that the knowledge
of such variations may be beneficial for academic and clinical
purpose.
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