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Background: Sagittal suture has been used as an external landmark of superior sagittal sinus since the very 
beginning of neurosurgery. However, most of the time the sinus is not exactly under the suture line, rather, it 
has some displacement to one side. So, to analyze the variation of the lateral limit of superior sagittal sinus 
from the external part of sagittal sinus this study was performed. Materials and methods:Consecutive cases 
of MRI brain with contrast done in B&C Medical College Teaching Hospital was collected over 3 months, 
Age, gender, right, and left lateral limits of the superior sagittal sinus from the sagittal suture at its mid-point 
was collected in preformed proforma. Mean and standard deviation was calculated for the continuous 

variables, ANOVA was done to evaluate the association of gender with the lateral limits of sinus and Pearson 
correlation was done to see the relation of age with the lateral limits of the sinus. All the analysis was done 
using IBM SPSS 20. Results: There were a total of 40 patients enrolled in the study. The mean age was 39.8 
years with male (75%) predominance. The lateral right limit of the superior sagittal sinus was up to 23mm 
and in the left up to 17.1mm from the outer limit of the sagittal suture. There was no significant association of 
gender with both the right and left limits of the superior sagittal sinus. Similarly, there was no significant 
correlation of age with the lateral limit of the superior sagittal sinus.Conclusion:The mean existence of 
superior sagittal sinus is 9.57mm in the right to 5.78mm in the left side from the outer limit of the sagittal 
suture. However, in extreme stances it's lateral limits can extend up to 17mm in left to 23mm in the right 

from the outer limit of the sagittal suture. 
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rom the very starting of neurosurgery sagittal 

suture has played a role as an external 

landmark of superior sagittal sinus, the 
injury of which is a nightmare for the 

neurosurgeons.1-4 Generally, superior sagittal sinus 

is thought to be just below the sagittal suture, 

however, there is evidence of it to be located with 
some displacement from the sagittal sutures in 

reality.5,6 Proper bloodless surgery needs absolute 

preservation of superior sagittal sinus during 
craniotomies.7 Hence, with the aim to identify the 

relation of the lateral limits of the superior sagittal 

sinus in relation to the sagittal suture, this study has 
been performed.  

Methods and Materials:  

A cross-sectional analytical study was performed in 

patients attending to Neurosurgery department of B 
& C Medical College Teaching Hospital from 1st 

April 2019 to 30th June 2019. Non-probability 

consecutive sampling was done and 40 cases who 
had undergone cranial MRI with contrast were 

selected for study with an aim to identify the 
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relation of lateral limits of the sagittal sinus in 
relation to the sagittal suture. All the cranial MRI 

was interpreted by the senior author and the limits 

of superior sagittal sinus, its midline, and the 

position of the sagittal suture was delineated. Data 
were collected in terms of age, gender, right and 

left lateral limits of the superior sagittal sinus from 

the sagittal suture at its mid-point was collected in 
preformed proforma (Figure 1). Patients with mass 

effect, obvious midline shift, or intracranial 

pathology like mass lesions were excluded from 
the study. Similarly, cases in which sagittal suture 

could not be clearly identified were also excluded 
from the study. 

Mean and standard deviation was calculated for the 

continuous variables, ANOVA was done to 

evaluate the association of gender with the lateral 
limits of superior sagittal sinus and Pearson 

correlation was done to see the relation of age with 

the lateral limits of the sinus. All the 
analysiswasdone using IBM SPSS 20. 

Figure 1: Measurement of lateral limits of superior sagittal sinus 

Results: 

(There was altogether 54 contrast-enhanced cranial 

MRI performed during the study period out of 

which 14 were excluded.) Thus altogether 40 
patients were enrolled in the study. The mean age 

was 39.8 (SD 15.5) years with 75% male in the 
study (Figure 2).  

 

Figure 2: Distribution of gender 

The mean lateral right limit of the superior sagittal 
sinus was 9.57mm (SD 5.41mm), which ranged 

between 0.83mm to 23mm to the right. Similarly, 

the mean lateral left limit was 5.78mm (SD 

4.86mm) which ranged between -4mm to 17.1mm 
from the outer limit of sagittal suture (Table 1). 

Table 1: Mean and standard deviation of age 

and limits ofsinus 

   

Minim

um 

 

Maxim

um 

 

Mean 

Std. 

Deviati

on 

age 14 90 39.80 15.547 

Right 

limit 

.83 23.00 9.5713 5.41198 

Left 
limit 

-4.00 17.10 5.7830 4.85896 

There was no significant association of gender with 
both the right and left limits of the superior sagittal 
sinus (Table 2).  
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Table 2: Distribution of gender. 

 

gender 

 

N 

 

Mean 

Std. 

Deviati

on 

 

P-

Value 

right_lim

it 

Male 30 9.904

0 

5.84771 0.249 

Fema
le 

10 8.573
0 

3.90628  

left_limit Male 30 5.777
0 

4.98430 0.133 

Fema

le 

10 5.801

0 

4.71771  

 

Similarly, there was no significant correlation of 
age with either of the lateral limit of the superior 
sagittal sinus (Table 3 and Table 4). 

 

Table 3: Correlation of age with right limit of 

the superior sagittal sinus 

Correlations 

  age Right 

limit 
age Pearson 

Correlation 

1 .111 

Sig. (2-

tailed) 

  .496 

N 40 40 

Right 

limit 

Pearson 

Correlation 

.111 1 

Sig. (2-
tailed) 

.496   

N 40 40 

 

 

 

 

Table 4: Correlation of age with the left limit of 

superior sagittal sinus 

Correlations 

  age Left limit 

age Pearson 

Correlation 

1 -.055 

Sig. (2-

tailed) 

  .736 

N 40 40 

Left limit Pearson 

Correlation 

-.055 1 

Sig. (2-

tailed) 

.736   

N 40 40 

 

Discussion: 

The sagittal suture is formed between two parietal 
bones and runs between coronal and lambdoid 

suture in the midline.1 Historically, it is a very good 

landmark of the superior sagittal sinus and most of 
the neurosurgeons rely on this landmark for 

parafalcine parasagittal craniotomies.8,9 However; 

there are reports of sinus injury during such 

craniotomy which might be due to its presence not 
being exactly under the sagittal sinus rather 

displaced to one side or due to its morphological 

variations.10  Previous studies done by cadaveric 
dissection showed around 10-11mm of maximum 

displacement mainly to the right side of the 

superior sagittal sinus from the sagittal suture.6 
However, in this study there was a maximum 

displacement of lateral limits up to 23 mm to the 

right and 17 mm to the left with its mean 

displacement similar to the previous studies. This 
value could help the neurosurgeon in the setting of 

emergency craniotomy or elective craniotomies in 

the absence of Neuronavigation for proper 
placement of burrs and craniotome to prevent sinus 

injury.11, 12 In the literature the safety limit of 

placement of burr hole is somewhere around 15 

mm from the midline sagittal suture; however, as 
for the finding in our study the burr hole placed 25 

mm to the right and 20 mm to the left seems 

necessary to prevent sinus injury in all cases of 
craniotomy around superior sagittal sinus because 

even a small dural tear over the lateral limits of 
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sinus will also lead to devastating bleeding or air 
embolism.13 

Dural venous sinus seems to make a groove in the 
inner table of the skull bone and it corresponds to 

the size of the sinus but it doesn’t seem to grow or 

shrink with the advancing age.14 Similarly, As 

noted in previous studies, in this study the relation 
of a lateral limit of superior sagittal sinus and 

sagittal suture neither seems to be associated with 
advancing age nor with the gender.5, 6 

The small sample size and non-inclusion of various 

races and ethnic groups are the main limitation of 
this study. However, this may be the first 

morphometric study evaluating the limits of the 

sagittal sinus in Nepalese population and we 

believe that a more elaborate study with larger 
sample size and study of racial and ethnic variation 

of the limits of the superior sagittal sinus in relation 
to the sagittal suture would be better for future. 

Conclusion: 

The mean existence of superior sagittal sinus is 

9.57mm in the right to 5.78mm in the left side from 

the outer limit of the sagittal suture. However, in 

extreme stances it's lateral limits can extend up to 
17mm in left to 23mm in the right from the outer 

limit of the sagittal suture. 
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