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Abstract

Background: The suprameatal triangle is used for approaching the tympanic cavity and also it is an important
landmark for otologic surgeons during mastoidectomy.

Aim: To determine the depth of sigmoid sinus plate over the Macewan’s triangle by morphometry of various
anatomical landmarks.

Materials & Methods: The study was carried out in the Department of Anatomy, Penang International
Dental College & VMKV Medical College, Salem on 30 dry human adult skulls. Five landmarks (D1,
D2, D3, D4, D5 and D6) were taken on the left and right sides of the skulls and the imaginary lines were
constructed and measured by Vernier caliper between the landmarks.

Results: The measurement of D2 showed statistically significant differences. The correlations of D1, D3,
D4, D5 and D6 on both sides do not show any significant differences. The linear correlation equations were
derived using the measurements for predicting D6.

Conclusion: The depth of sigmoid sinus plate (D6) can be assessed using D1, D2, D3, D4, D5 on lateral
view of head & neck X-rays which can be used by Otologist during mastoidectomy to avoid severe bleeding

complications from sigmois sinus.
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Introduction

The Macewan’s triangle or suprameatal triangle is
an important surgical landmark for mastoidectomy. It is
used by surgeons as an anatomical landmark to locate
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the matoid antrum of the mastoid process. Suprameatal
triangle is present above external acoustic meatus of the
temporal bone. The triangle is related to the Henle’s
spine or suprameatal spine.! The suprameatal spine is
crest shape in female and suprameatal depression is
deeper in males than in females.> The mastoid antrum
of the mastoid process is located 15 mm deeper to the
suprameatal triangle of the skull.* The suprameatal
triangle is bounded anteriorly by the post-superior
border of the external auditory canal, superiorly by the
supramastoid crest and posteriorly by a vertical line
drawn tangential to the posterior margin of the external
canal.*

The supramastoid crest corresponds to the floor of
middle cranial fossa. The posterosuperior margin of the
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external acoustic meatus, lies over the descending part
of the facial nerve canal.’> The suprameatal approach
can avoid the process of mastoidectomy and posterior
tympanotomy.® The suprameatal approach is done by
entering through retroauricular tympanotomy flap, by
introducing an electrode through the tunnel drilled in
the suprameatal triangle above the Henle’s spine. Thus
the approach is of great importance to otologic surgeons
during mastoidectomy. ’

The sigmoid venous sinus commences immediately
below the temporal bone on both sides of the head,
following a complex course by passing through sigmoid
sulcus and enters the jugular foramen and continues
down as the internal jugular vein. In mastoid clearance
two main surgical procedures were followed that includes
canal wall up and canal wall down. The sigmoid sinus
acts as an anatomical marker during mastoidectomy.
The anatomy of sigmoid sinus and its extent along with
the depth of it from suprameatal triangle will help to
prevent unwanted bleeding during surgery.?

Aim: To determine the depth of sigmoid sinus plate
over the Macewan'’s triangle by morphometry of various
anatomical landmarks.

Objectives

1. To correlate the surgical landmarks on the
lateral surface of the mastoid bone to the sigmoid sinus
plate depth.

2. To trace out the depth between the Macewen’s
triangle and the sigmoid sinus plate using various
surgical landmarks.

Materials and Methods

The study was carried out in the Department of
Anatomy, Penang International Dental College &
VMKYV Medical College,Salem on 30 dry human adult
skulls. The study was approved by IEC of VMKV
Medical College (Reference - VMKVMC/IEC/18/52).
Five landmarks were used on the left and right sides of
the skulls which includes the tip of the mastoid process,
the asterion, and the midpoint of the suprameatal
triangle, suprameatal spine/Henle’s spine and porion.
Five imaginary lines, D1: Distance between asterion and
tip of mastoid process, D2: Distance between asterion
and midpoint of Macewen’s Triangle, D3: Distance

between tip of mastoid to midpoint of Macewen’s
Triangle, D4: Distance between Henle’s spine and
midpoint of Macewen’s Triangle, DS: Distance between
porion and midpoint of Macewen’s Triangle D6:
Depth of Macewen’s Triangle. To measure the depth
of sigmoid sinus plate from the surface of suprameatal
triangle (D6), the skull was oriented in the anatomical
position (Frankfurt plane) and the drilling was done
using electrical driller between surface of suprameatal
triangle and the sigmoid sinus plate towards the direction
of maxillary process of temporal bone along its upper
border.” Skulls without any damage of Macewan’s
triangle, prominent suprameatal spine/ Henle’s spine
were included for the study.

Figure 1 : Morphometric landmarks and
Macewan’s Triangle:

D1: Distance between asterion and tip of mastoid
process, D2 : Distance between asterion and midpoint
of Macewen’s Triangle, D3 : Distance between tip
of mastoid to midpoint of Macewen’s Triangle, D4
: Distance between Henle’s spine and midpoint of
Macewen’s Triangle, DS: Distance between porion
and midpoint of Macewen’s Triangle D6: Depth of
Macewen’s Triangle.

The association between two categorical variables
was analyzed by the linear correlation between variables
which was measured by Pearson correlation coefficient.
P values less than the 0.05 level of significance was
to be
regression equation was derived using excel.

considered statistically significant. Linear

Results

D1, D2, D3, D4, D5 and D6 of adult skulls were
measured on both right and left side and the average
was calculated among the sides and tabulated as below
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(Tablel). The average of D1 (5.14+0.45 cm), D2 (3.87£0.18 c¢cm), D3 (3.35+0.38 cm), D4 (3.27+0.14 cm), D5
(1.2240.19 cm) and D6 (0.93+0.043 c¢m) of all 30 skulls on both sides (Tablel).

Table 1: Variants of D1, D2, D3, D4, D5 and D6 of adult skulls

Variants Right (cm) Left (cm) Average(cm)
D1 4.97+0.58 530+0.14 5.14+0.45
D2 3.99+0.17 3.76 £0.11 3.87+0.18
D3 3.69+0.14 3.0£0.16 3.35+0.38
D4 3.29+0.15 3.26+0.12 3.27+0.14
D5 1.19+£0.17 1.26 £0.19 1.22+0.19
D6 0.93+0.17 0.94 £ 0.05 0.93+0.043

Values are expressed as Mean £+ SD, n = 30 with 30 on right side & 30 on left side of skull. D1: Distance
between asterion and tip of mastoid process, D2: Distance between asterion and midpoint of Macewen’s Triangle,
D3 : Distance between tip of mastoid to midpoint of Macewen’s Triangle, D4 : Distance between Henle’s spine and
midpoint of Macewen’s Triangle, D5: Distance between porion and midpoint of Macewen’s Triangle D6: Depth of
Macewen’s Triangle.

The variants of both right and left side measurements suggested the linear correlation (R value) between variables
which was measured by Pearson correlation coefficient. D2 was found to be statistically significant (0.002) when
compared to other variants (Table 2) (Figure 2)

Table 2: Statistical Correlations and the probability (p values) of variants

Variants Correlation
(Right & Left) (R value) P value
D1 0.0918 0.529#
D2 0.42598 0.002*
D3 0.23138 0.106#
D4 0.06815 0.638%
D5 0.12874 0.373#
D6 0.00868 0.9524

n =30 with 30 on right side & 30 on left side of skull ~ Triangle, D3 : Distance between tip of mastoid to
, # - non significant, * - significant, P value *P<0.05, midpoint of Macewen’s Triangle, D4 : Distance between
Statistical analysis — Pearson correlation coefficient. D1: ~ Henle’s spine and midpoint of Macewen’s Triangle, D5:
Distance between asterion and tip of mastoid process, D2 Distance between porion and midpoint of Macewen’s
: Distance between asterion and midpoint of Macewen’s ~ Triangle D6: Depth of Macewen’s Triangle.
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variables. All variants were found to be statistically significant when compared (Table 3).

Table 3: Linear regression and (D6) equation derived

Linear regression . .
Equation Derived
(R2 Value)
0.004* D6 =0.0056 D1 + 0.9056
0.012* D6 =-0.0257 D2 + 1.0341
0.010* D6 =-0.0115 D3 +0.9731
0.017* D6 =-0.0408 D4 + 1.0681
0.001* D6 =-0.002 D5 + 0.938

n = 30 with 30 on right side & 30 on left side of skull , # - non significant,

* - significant, P value *P<0.05, Statistical analysis — Linear regression

Figure 2: Linear regression and (D6) equation derivation
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D1: Distance between asterion and tip of mastoid
process, D2 : Distance between asterion and midpoint
of Macewen’s Triangle, D3 : Distance between tip
of mastoid to midpoint of Macewen’s Triangle, D4
: Distance between Henle’s spine and midpoint of
Macewen’s Triangle, D5: Distance between porion
and midpoint of Macewen’s Triangle D6: Depth of

Macewen’s Triangle.

Discussion

The morphology and anatomy of the suprameatal
triangle has more surgical importance. The knowledge
is very much essential for otologic surgeons to approach

the mastoid antrum.!?

Sigmoid sinus is a dural venous sinus draining the
brain structures. Emissary vein drains into the sigmoid
sinus through the posterior condylar canal. The sigmoid
sinus is related to the occipital emissary foramen
which transmits a vein that connects sigmoid sinus
with the suboccipital venous plexus of veins.'! During
mastoidectomy, there is a complication of perforating
the sigmoid sinus. The perforation of sigmoid venous
sinus during mastoidectomy can be prevented by
calculating the depth of the sinus plate preoperatively
using the equation derived.'? It is very important to
know the exact depth and site of sigmoid sinus. In
radical mastoidectomy chances are more for damage of
the sinus plate accidentally which can result in severe
venous bleeding. If the depth (D6) can be calculated from
D1, D2, D3 and D5 on the lateral view of plain X-rays,
the dangerous complication of severe venous bleeding
can be avoided. The statistical analysis of the variants
suggested that their exists correlation between the depth
of the sinus plate (D6) with other five parameters namely
D1, D2, D3, D4 and D5.

The depth of the sigmoid sinus plate can be calculated
using various measurements of D1 to D5 using X-rays
with Macewen’s triangle as a surgical landmark.'3
Many morphometeric measurements were performed
and reported between various surgical landmarks for the
mastoidectomy.'# The suprameatal approach was proved
to be safer technique as it does not endanger either facial

nerve or the chorda tympani nerve.'’

Mohammad et al., 2011 were using D1 and D2
to estimate D3 (depth of sigmoid sinus plate), in their

study and stated a hypothesis that measuring the first two
lines D1 and D2 might be an indicator to the third line
D3.° Earlier studies were done only on the topographic
anatomy and surgical importance of the suprameatal
triangle but no further studies had mentioned the use of
various landmarks of Macewen’s triangle to know the
depth of sigmoid sinus plate.*!*!® The equation derived
are as follows, D6 = 0.0056 D1 + 0.9056, D6 = -0.0257
D2 +1.0341, D6 = -0.0115 D3 + 0.9731, D6 = -0.0408
D4 +1.0681, D6 = -0.002 D5 + 0.938 (Table 3).

In the present study D2 (p value - 0.002) showed
statistical significant differences (Table 2). By finding
D1, D2, D3 and D5 radiologically, the approximate
depth of sigmoid plate (D6) value can be calculated. D4
cannot be used as a reliable landmark as the spine may
be absent or not able to trace out in X-ray image.

Conclusion

The depth of sigmoid sinus plate (D6) can be
calculated using the measurements of D1, D2, D3, D4,
D5 on lateral view of head & neck X-rays which can
be used by Otologist during mastoidectomy to avoid
severe bleeding complications from sigmois sinus. The
pre-operative measurement can be taken well in advance
using the radiographic images like X-rays and the
surgery can be planned accordingly.
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