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The Localization of the Asterion According to the
Anatomical Landmarks of Posterior Cranial Fossa
in Newborns: Clinical Implications
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SUMMARY: The purpose of this study was to determine the localization of the asterion according to the anatomical landmarks
of posterior cranial fossa and its relation with sinuses for posterolateral surgical approaches in newborns. On 70 heattcbdlees,
about 2 mm with diameter was placed on the centre point of asterion (posterolateral fontanel) by inserting into the \@hbtgrani
tissue by forming an right angle with the bony surface. Various localizations of asterion and its measurements from ltaadnterna
external anatomical landmarks were investigated on term neonatal cadavers. The localization of asterion was found asoah the sig
transverse sinus junction (STJ) (5., 6., 7., 8. squares) in 40% of cases on right side and in 34%, on left side. Additanbated
below the STJ (9., 10., 11., 12. squares) in 60% of cases, on right side and in 63% of cases on left side. We detehmineakthat t
frequent localization of asterion as the 11. square both for the right and left sides 12 (34%) cases for the right $RiE404)l ddses
for the left side. The asterion was not located on 1., 2., 3., 4., 5. and 12. squares on right side and 1., 3., 4quarasd8.lsft side.
It has been found that the region of asterion has an average distance value of 19.9 mm to internal acoustic meatus Vity, 31.7 m
posterior clinoid process (PC), 34.4 to dorsum sellae (DS), 19.2 mm to jugular foramen (FJ), 23.0 mm to hypoglossal canal (HC),
internally. The distance of asterion as 28.8 mm to zygoma root (ZR) and 22.3 mm to Henle’s spine (HS) and 15.8 mm tp (MéEYoid ti
and 35.9 mm to external occipital protuberance (PE) were observed. By the guide of point asterion on newborns the acgetlislcm2
point which was placed on superior 4 squares of our scale diagram is suggested as a safe area of placement of ficshiaiat frole t
the risk of bleeding of sigmoid and transverse sinuses on craniotomies of posterior fossa.

KEY WORDS: Asterion; Sigmoid sinus; Transverse sinus; Retrosigmoidal approach; Anatomy; Newborn; Posterior
cranial fossa.

INTRODUCTION

The surgical anatomy and approaches of cranial bagipproaches which was more respective (Day &
of adults are well defined in literatures (Brockmegeal, Tschabitscher, 1998; Lang & Samii; Lang). With this
2003; Dayet al, 1996; Lang & Samii, 1991; Ribat al, approach surgeons gain a good sight to the cerebellopontine
2005; Tecet al, 1999). The lesions that effected the cranigdge by using a close dural incision near these sinuses with
basis on children is rare and generally are not treated witte thought of acception of the transvers and sigmoid sinuses
major surgery. As a result of this, the cranial basis is a ra&& a landmark (Day & Tschabitscher; Janettal, 1986;
interest of literatures of pediatric neurosurgery (Brockmeyéang & Samii; Lang; Sripairojkul & Adultrakoon, 2000).
et al). Recently the neurosurgeons have treated the
pathologies with minimally invasive methods (Lang & The most important component of the steps of
Samii). These have made it necessary to access the petroctyagration is the settlement of the first burrhole at the standart
area by direct and indirect routes (Lang, 2001). On trapproaches to the lateral posterior cranial base @i,
operations of cerebellopontin edge, according to thel®93; Day & Tschabitscher). The injuries of the venous sinus
experiences, neurosurgeons have defended the retrosignfd&ted at this region may be the cause of the intraoperative
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complications which will be the source of postoperativéATERIAL AND METHOD
neurological morbidity and mortality. At a stage of planning
of surgical approaches to the posterior fossa, the isolation
of surface landmarks have a great importance for the exact This study was performed on 70 head-halve
definition of placements of underlying deep structurespecimens of 35 randomly selected neonatal cadavers (19
beneath the cranial bone (Awtial; Day & Tschabitscher; female and 16 male) aged between 38—40 gestational weeks
Keskil et al, 1993). , fixed with 10% formalin. The specimens of neonatal cranial
base were obtained from the collection of Medical Faculty
The asterion, one of the important surface landmadf Ondokuz Mayis University, Department of Anatomy.
for approaches of the posterior cranial basis is defined as
the junction point of parietomastoid and occipitomastoid The scalps of craniums was totally lifted by anatomic
sutures "Lambdoid”, which coincides with the site of théncisions, and the exact location of asterional area was
posterolateral fontanella, in the neonatal skull which closégfined on bony surface. The asterional area is defined as
during the second year (Avet al; Bonillaet al, 2012; the posterolateral fontanelle —a rough circle between the three
Brockmeyeret al; Day & Tschabitscher; Lang & Samii; bony structures formed by a circle comprising the edges of
Mwachakeet al, 2010; Rhoton, 1996; da Sileadal, 2010; temporal, parietal and occipital bones of exact defination.
Sripairojkul & Adultrakoon; Standring, 2008). It is The asterion is defined as the center point of posterolateral
accepted as the first landmark at combine petrosfintanelle which has rough circular shape on the neonatal
approaches for the cranial basis, and as the respectagecimens. The calvarias was removed by macroscopic
landmark for the duramater of posterior fossa lying undéissections for the defination of internal parameters. The
it (Day & Tschabitscher; Mwachala al; Sripairojkul & approaches to the posterior cranial fossa were performed on
Adultrakoon; Tubbset al, 2009). But, its reliability has aspect as externally. After the replacement of hair — hairy
been put into question due to its population variability iskin and superficial smooth tissue, the key surface structures
position using external anatomical landmarks (Kenates (zygoma root, Henle's spine, mastoid tip) were evaluated
al., 200®). on each specimens (Fig. 1). The duramater, brain and brain
stem were removed by protecting the sinuses and their
The localization of asterion is very important for theconfluence (Figs. 2—-4).
lateral approaches to the posterior fossa (Day &
Tschabitscher; Lang). Also surgical approaches to thisregion ~ The dural venous sinuses were exposed with internal
require the knowledges of venous variations around tlhendmarks on posterior cranial base. A needle about 2 mm
confluence sinuum (Kopuet al., 2010). Newborns with diameter was placed on the center point of asterion by
especially have a different venous drainage patterns of passerting into the whole cranial bony tissue by forming an
terior fossa (Kopuzt al). The variation of the asterion right angle with the bony surface (Fig. 1). Atransparent scale
location may lead to potential sinus laceration burrholdiagram was formed with 1.5x2 cm sizes and the diagram
placement and mastoid drilling (da Sileaal). In addition, was divided into 12 equal squares with the 0.25 cm2 areas.
the very different kinds of variations of this landmarkrhese squares were numbered from 1 to 12 for the
depending on its formation and placement, especially determination of each small areas. The one third (1/3) upper
newborn period was the reason of the difficulties anplart of this scale diagram, by an another definition; the mid
problems of studies coming to this time (Day &point of lower border of 1., 2., 3., 4. squares was settled on
Tschabitscher). The development of modern microsurgesyperior mid point of sigmoid - transverse sinus junction
and additionally with the placement of important imagingSTJ). The localization of asterion on the scale diagram was
techniques such as MRI, CT etc., the morphometriaetermined (Fig. 5).
measurement values or the anomalies or the variations which
were defined with these investigated measurement values  The following distances were bilaterally measured
were gained importance on different groups or populationsy electronic digital caliper on each specimen: On external
aspects, Asterion (A)- Zygoma root (ZR), A- suprameatal
In newborns and at the stages of childhood becausest “Henle spine” (HS), A-Mastoid tip (MT), A-External
of difficulties of intracranial surgery of this region oroccipital protuberance (PE) (Fig. 1).
approaches of posterior cranial fossa. Additionally, because
of less number of studies in literature on the localization of On internal aspects, posterior cranial fossa, A-
asterion in newborns, a defination study in this area wéasernal acoustic meatus (MI) A-Posterior clinoid process
planned to help clinicians involved in posterior fossa surge(iPC), A- Dorsum sellae (DO), A-Jugular foramen (FJ), A-
of newborns. Point that abducens nerve perforates the duramater (C6), A-
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Fig. 1. On a neonatal cadaver, the ‘measured distances be
asterional region and determined external parameters were shopy
The needle* extracranially inserted into asterion (middle point G =l ;
posterolateral fontanelle). A= Asterion, HS= Henle’s spine, MTT:lg 3. In posterior cranial fossa (left head- halve) the measured
Mastoid tip, PE= External occipital protuberence, ZR= Zygomdistances between asterional region and determined internal
root. parameters. After the needle was externally drilled through the bone
perpendicular,its placement internally. A=Asterion, DS= Dorsum
sellae, C6= Point that abducens nerve perforates the duramater,
FA= Middle point of the anterior margin of foramen magnum, FP=
Middle point of the posterior margin of foramen magnum, FL=
Middle point of the lateral margin of foramen magnum.

Fig. 2. In posterior cranial fossa (left head- halve) the measurg
distances between asterional region and determined intern
parameters. After the needle was externally drilled through the b
perpendicular, its placement internally. MI= Internal acousti
meatus, PC= Posterior clinoid process, FJ= Jugular foramen, H

Hypoglossal canal, A= Asterion, n= needle. Fig. 4. The localization of the neddle inserted from the point asterion

to the inner posterior cranial base (left head- halve) and the
measured distances between this point and sigmoid-transverse
Hypoglossal canal (HC), A- Internal occipital protuberancginus junction and other sinuses. STJ= Sigmoid-transverse sinus
(P1), A- Middle point of anterior margin of foramen magnunjunction, TS= Transverse sinus, SS= Sigmoid sinus, CS=
(FA), A- Middle point of posterior margin of foramen Confluence of sinuses, SP= Superior petrosal sinus, IP= Inferior
magnum (FP), A- Middle point of lateral margin of foramerpetrosal sinus, n= neddle.
magnum (FL), A- sigmoid-transverse sinus junction (STJ),
A- Transvers sinus (TS) (middle point of distance between
confluence sinuum and STJ), A- Sigmoid sinus (SS) (middRetween PC and place that the SP drained), A- Inferior
point of distance between jugular foramen and STJ), Retrosal sinus (IP) (middle point of distance between PC
Superior petrosal sinus (SP) (middle point of distanc@d FJ), A- Confluens sinuum (CS) (Figs. 2-4).
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By the evaluation of the frequency of localization of
asterion at the internal cranial base on left side without
considering sexuality, the findings were arranged with the
frequency as 11. square on 11 cases (31.4%), 10. square on
10 cases (28.5%), 7. square on 6 cases (17.1%), 6. square on
5 cases (14.3%), 2., 5., and 12. squares in each one case
(2.9%) (Table I). The supratentorial localization was found
only in one case.

The localization was also evaluated according to the
sex of specimens. The localization of asterion on female
newborns on left side was found as 10. square in 7 cases
(36.8%), 7. and 11.squares in 4 cases (21.1%), 6. square in 2
cases (10.5%), 2. and 12. squares in one case (5.3%). On
right side, the localizations were 10. and 11. squares in each
Fig. 5. The schematic appearance of inner surface of rightcases (31.6%), 7. square on 4 cases (21.1%), 6., 8. and 9.
hemicranium on sagittal section; the anatomical relationshgguares in one case (5.3%) for female newborns. On left
between asterion and sigmoid-transverse sinus junction. Each ggide of male newborns, the localization of asterion was found
measured 0.5x0.5 cm. On metric scale with 1.5x2 cm, the numbeis 11. square in 7 cases (43.8%), 6. and 10. squares in 3
represented the areas of localization of asterion. cases (18.8%), 7. square in 2 cases (12.5%), 5. square in one
case (6,3%).

All of the neonatal cadavers were obtained by On right side of male newborns, the localization
domination. They had no cogenital anomalies of othelistribution of asterion was found as 11. square in 6 cases
structures and the cranial bones and vascular system of h¢gi5%), 7. square in 5 cases (31.3%), 6. square in 2 cases
and neck. The data analyzed using Wilcoxon test and Pair¢tl2.5%), 5. square in one case (6.3%).

t test.
In our study, the localization of asterion on the STJ
(5., 6., 7. and 8. squares ) was found as 40% (14 case) on
RESULTS right side and 34% (12 case) on left side. This bony
landmark, asterion was found under STJ 60% (21 case)
on right side and 63% (22 case) on left side. The

The defined rough circle was posterolaterabcalization of asterion over the STJ or by another term
fontanelle on which asterion the center point. The diametgtipratentorial localization (1., 2., 3., 4. squares) was not
of rough circular posterolateral fontanelle wasound on right side but it was found with the percentage
approximately measured as 0.50 mm. The measuremesptt®.9% (one case) on left side.
made for the determination of location of the asterion were
noted and the statistical mean, minimum and maximum The distance between the asterion and the STJ on
values for each external and internal parameters were givgjht side was measured as minimum 1.58 mm, maximum
in Tables II-VII. 7.61 mm and with the mean value of 4.50 mm. On right side

of male newborns, these values were as minimum 1.58 mm,

The point asterion (posterolateral fontanelle) wagaximum 7.61 mm and with the mean value of 4.40 mm
found both on the left and right sides of female and madsd on female newborns minimum 2.57 mm, maximum 7.52
specimens. The asterion on the right side of posterior craniam and with the mean value of 4.57 mm. The same distance
fossa was located with the frequency orders as 11. squatéeft side was measured as minimum 1.28 mm, maximum
on 12 cases (34.3%), 7. square on 9 cases (25.7%), 10. sq8a@e& mm and with the mean value of 4.94 mm. On left side
on 8 cases (22.9%), 6. square on 3 cases (8.6%), 8. squsiidale newborns, these values were as minimum 2.84 mm,
on 2 cases (5.7%), 9. square on one case (2.9%) witheadximum 8.01 mm and with the mean value of 4.90 mm,
considering sexuality. There was not any case found on and on female newborns minimum 1.28 mm, maximum 7.44
2., 3., 4., and 5. squares (Table VII). According to thesam and with the mean value of 4.96 mm (Table 1V). The
distribution, the supratentorial localization was not found aheasurements of external and internal parameters showed
the right side. Frequency of the localization of asterion afo difference statistically according to left or right side of
left side was showed on Table I. skull or sex (Tables IlI-V, VII).
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The correlation was made for asterion according tistance between the asterion and the STJ at left and right
the localization at right or left side and for each female argides with paired samples correlation test (T test). Totally,
male newborns with paired samples correlation test (T te$by each female and male newborns, we could not find any
and as a result of this there was not found any importantportant difference (p>0.05) (Table IV).
difference (p>0.05). Also the correlation was made for the

Table I. The frequency values and percentages of localization area of the asterion 70 head-halve
specimens (35 newborn craniums) based on scale diagram.

L ocation Total Percentage L eft side Right Side
Area ° (%) Number Per centage Number Percentage
2 1 14 1 29 --- ---
5 1 14 1 29 --- ---
6 8 114 5 14.3 3 8.6
7 15 214 6 17.1 9 25.7
8 2 2.9 - 2 5.7
9 1 14 --- --- 1 2.9
10 18 25.8 10 28.6 8 22.9
11 23 329 11 314 12 34.3
12 1 14 1 29 --- ---
Total 70 100% 35 35

Table II. Morphometric measurements between asterion and surgical cranial landmarks in
posterior cranial fossa

Parameter M ean (mm) SD M inimum (mm) M aximum (mm)
A-IM 19.92 4.60 12.03 34.59
A-PC 31.76 5.66 22.99 46.81
A-DS 34.43 5.73 25.49 49.06
A-FJ 19.23 5.19 8.05 36.11
A-C6 28.33 5.02 20.10 42.09
A-HC 23.06 5.06 11.87 33.91
A-Pl 31.71 5.93 20.18 42.71
A-FA 29.37 5.38 20.13 42.47
A-FL 19.37 4.90 10.86 30.32
A-FP 24.95 4.91 13.38 33.21

Asterion (A), internal acoustic meatus (IM), Posterior clinoid process (PC), Dorsum sellae (DO), Jugular
foramen (FJ), Point that abducens nerve perforates the duramater (C6), Hypoglossal canal (HC), Internal
occipital protuberance (PI), Middle point of anterior margin of foramen magnum (FA), Middle point of
posterior margin of foramen magnum (FP), Middle point of lateral margin of foramen magnum (FL).

Table lll. The leftand right differences in the dimensions between asterion and
anatomical landmarks in posterior cranial fossa of newborns.

L eft side Right side
Parameter
Mean (mm) SD Mean (mm) SD

A-MI 19.69 4.74 20.16 451
A-PC 31.70 5.65 31.82 574
A-DS 34.44 5.73 34.43 581
A-FJ 19.19 5.18 19.27 5.28
A-C6 28.08 5.09 28.58 5.00
A-HC 23.00 481 23.12 5.37
A-Pl 32.02 5.88 3141 6.05
A-FA 29.34 5.34 29.40 5.49
A-FL 19.36 5.02 19.38 4.84
A-FP 24.96 4.74 24.95 514
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Table IV. Distances between asterion and sigmoid-transvers sinus junction (STJ) according to sexes
and sides in newborns.

Parameter Mean (mm) SD Minimum (mm) Maximum (mm)
LA-LSTJ 494 1.64 1.28 8.61
RA-RSTJ 450 1.48 1.58 7.61
LA-LSTJ(Male) 490 1.64 2.84 8.61
RA-RSTJ (Male) 4.40 1.52 1.58 7.61
LA-L STJ (Femde) 4.96 1.69 1.28 7.44
RA-RSTJ (Femde) 457 1.48 2.57 7.52

Left asterion (LA), Right asterion (RA), the junction of left sigmoid and transverse sinuses (LSTJ), the junction of
right sigmoid and transverse sinuses (RSTJ).

Table V. Measurements between asterion and dural venous sinuses in posterior cranial fossa in newborns.

Parameter SD
(mm) (mm) (mm) M ean (mm) SD Mean(mm) SD

A-TS 17.26 3.36 9.04 25.10 17.01 3.17 17.51 3.18
A-SS 5.89 231 243 13.97 5.97 2.47 581 2.17
A-SP 17.76 354 11.36 26.05 17.79 3.85 17.73 3.25
A-IP 24.73 4.50 15.19 33.36 24.89 4.69 24.57 4.35
A-SC 30.37 571 19.37 4253 30.72 5.49 30.02 5.99
A-STJ 4.72 1.57 1.28 8.6 14.94 1.65 4.50 1.48

Asterion (A); Transverse sinus (TS), Sigmoid sinus (SS), Confluence of sinuses (CS), Superior petrosal sinus (SP),rivgatior pet
sinus (IP), the junction of sigmoid and transverse sinuses (STJ).

Table VI. Dimensions between asterion and surgical external cranial landmarks in newborns.

Parameter Mean (mm) sD Minimum (mm) Maximum (mm)

A-ZR 28.89 5.02 20.18 39.77

A-HS 22.30 4.48 13.50 30.26

A-MT 15.83 4.65 5.40 30.01

A-PE 35.97 6.81 2357 48.97
Asterion (A), Henle's spine (HS), External occipital protuberance (PO), Zygoma root ( ZR), Mastoid tip
(MT).

Table VII. Right -left differences in dimensions between asterion and surgical external cranial landmarks in newborns.

Parameter L eft side Right sde
M ean (mm) SD Min (mm) M ax (mm) M ean (mm) SD Min (mm) Max (mm)
A-ZR 29.32 5.00 21.52 39.47 28.45 5.07 20.18 39.77
A-HS 22.46 4.38 14.08 30.08 2215 4.64 13.50 30.26
A-MT 15.99 4.89 5.40 30.01 15.68 4.48 5.47 24.36
A-PE 35.66 6.25 2454 48.25 36.28 7.41 2357 48.97
DISCUSSION

In procedures of neurosurgery one of the mo!calization may be the most important point of surgeries
important step was the decision of way of surgic&f Posterior cranial base by the existence of dural venous
approach to the lesion (Avet al; Day & Tschabitscher). Sinuses as a content of deep layer of cranium. The
After this, it is necessary to know the relationshipPcalization point of burholes for craniotomy should be
between the bony landmarks and the deep structufédtable according to the localization of transverse and
lying under them. The knowledge of these structurgigmoid sinuses.
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The intracranial surgical operations were started wit®ur findings are in accordance with findings in previous
giving suitable position to the patient and the removemestudies. Mwachaket al, observed that 80% of asterion was
of suitable bony flep. In this operation, one of the importarn STJ line, 1.1% above STJ line and 18.9% below STJ
stage was the way of intervention to the lesion (#¢@l; line. Gharabaglet al (2008a) revealed that 70% of asterion
Day & Tschabitscher; Keskigt al). After this stage, was on STJ line, 7.5% above STJ line, and 22.5% below
knowledge of the relationship between the surface landmai®$J by 3D volumetric image rendering. Rileasl showed
and important deep structures lying beneath these banya study of 50 dry human skulls that the asterion position
landmarks gained importance. The surgical importance wager the STJ was accurate in 78% of cases; in 17% of the
increased considering important the localization of durahses the asterion was below the STJ. Gharaleggdi
venous sinuses at posterior cranial fossa (&wal; Bonilla  (2008b) demonstrated in 200 in vivo cases that asterion was
et al; Day & Tschabitscher; Lang & Samii). projected over the STJ in 65 % of cases on the right side and

75% of cases on the left side.

The placement of first burrhole is one of the important
approach stage of posterior cranial fossa or posterolateral It had been found that asterion lied directly over the
cranial base surgery and it was gained importance with tB&J in only 23.3% of cases and directly over any point of
unexpected injury of dural venous sinuses causing surgithé inferior margin of the TS in 63.3% of cases (da Sitva
complications (Avciet al; Day & Tschabitscher; Lang & al.). Srijitet al utilized perspective X-ray irradiation method
Samii). The surgeon prefers to place the first burrhole veand noted that 91% of asterion was located on STJ line, 7%
close to the transverse and sigmoid sinus or below thelow STJ line nd 2% above STJ line. It had been reported
asterion. This close placement will make the dimensions tifat the asterion was located over the STJ in 7 of the 30
craniotomy as minimum as possible by avoiding large scatases and the asterion location varied from 13 mm medial
incisions and an opportunity for early orientation (Aeti to 15 mm inferior to the virtual position of the STJ. In none
al.; Kopuzet al; Lang & Samii; da Silveet al). The of these cases, the asterion situated laterally or superiorly to
laboratory works and clinical experiments showed that thke STJ (da Silveet al).
use of asterion as an exact respectable landmark could be
the reason of different problems, but asterion still would be Shenget al (2012) have made known that majority
used as a key point for the definition of deep placement of the asterion (81%) was located on the transverse sinus
STJ. If asterion is used as a landmark for a burrhole, it wélde of STJ or distal-end of transverse sinus. Among to Turks
be unavoidable of placement of the burrhole directly ovem adults, the distance from the asterion to the STJ is 15.1
or some part of dural venous sinuses. This condition withm (10.0-22.1 mm) (Avat al). The same measurement
cause a risk of hemmoraghia as a result of damage oinastudy of Day & Tschabitscher was 19.2 mm. We found
venous sinus (Day & Tschabitscher; da Sdval; Srijitet this distance as a mean value 4.7 mm (4.9 mm on the left
al., 2007). With these kowledges, in surgical proceduresde, 4.5 mm on the right side on the newborns).
related with the posterior cranial base, the measurements
which were made for defining the surface and deep bony Day & Tschabitscher, in their study for the definition
anatomic landmarks are very important for the cliniciangf localization of asterion on adults, found that this point on
serves as a way of avoiding complications such as givid. cases on right side (61%) and 66 case on left (66%) side
harm to the structures, especially venous vessels and nervess localized on the STJ (5., 6., 7., 8. squares). They reported

that the asterion totally was on STJ line in 63.5% of cases,

In adult populations of other countries minimal sidevhile it was located below STJ line in 28.5% and above
dissimilarities in the location of the asterion from the rod8TJ line in 8%. It was found in 32 (32%) cases on right side,
of the zygoma and the tip of mastoid process have been25 (25%) cases on left side below the STJ. The
observed. It has been found that the male asterion wasgratentorial or above the STJ localization (1., 2., 3., 4.
significantly higher than female one in Germans, Portuquesguares) was found in 7 (7%) cases on right side and in 9
and Kenyans (Kemkes & Gobel; Mwachaka al.). (9%) cases on left side. The same authors defined the most
Differences between male and female has also been nokaechlization area of asterion on their scale diagram (the same
in the location of other anthropologic points such as pteri@tale diagram of ours) as 7. square on right side (34%) and
and mastoid process (Aydat al; Kemkes & Gobel; De 6. square on left side (46%) (Day & Tschabitscher). The
Paiva & Segre, 2003). defined exact localization of asterion on left side on 3., 11.,

and 12. squares as 1%; on right side on 1., 3., 6., 8.,10.,11.

In previous studies 1t has been found that the asteriand 12. squares as 3%, 4%, 5%, 22%, 4%, 14% and 14%,
is mostly located superficial to the STJ in adults (Gharabagieispectively; on left side 2., 3., 5., 7., 9., 10., 11. and 12.
et al, 2008a; Mwachakat al; Srijit et al; Ribaset al). squares as 8%, 1%, 5%, 15%, 4%, 19%, 1% and 1%,
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respectively, whereas a localization of asterion was not foud8.9 mm, respectively (Aveit al). We found the distance
on 2., 4., 5. and 9. squares on right side and 1., 4. ando8asterion as 28.8 mm to zygoma root and 22.3 mm to
squares on left side by above authors (Day & Tschabitschddenle’s spine and 15.8 mm to mastoid tip and 35.9 mm to
external occipital protuberance in term neonatal cadavers.
In our neonatal cadaver study, we found thé&dditionally, we found that the asterional region has an
localization of asterion as on the STJ (5., 6., 7., 8. squaresjerage distance value of 19.9 mm to IM, 31.7 mm to PC,
in 14 (40%) cases on right side and in 12 (34%) cases at [&#.4 to DO, 19.2 mmto FJ, 23.0 mm to HC, and 31.7 mm
side. Additionally, it was located below the STJ (9., 10., 11t¢ Pl internally, which would be safe for reaching the pos-
12. squares) in 21 (60%) cases on right side and in 22 (638&)ior cranial fossa at craniotomies of newborns, decreasing
cases on left side. The supratentorial or above the Sth# risk of complications.
localization of asterion was not observed on right side.
Furthermore, this localization was found only in one case Rhoton in his method in adults defined that the
(2,9%) on left side. In our evaluation with the scale diagram)acement of initial burrhole far from the asterion on adults
we determined that the most frequent localization of asterianuld increase the risk of complications. According to this
as the 11.square both for the right and left sides 12 (34%hethod; there was no risk of placement of burrhole at 2
cases for the right side and 11 (31,4%) cases for the lefh inferior to the asterion, 1/3 anterior and 2/3 posterior
side. We also revealed that the asterion was not locatedafroccipitomastoid fissure. It was thought that this method
1.,2.,3.,4., 5. and 12. squares on right side and 1., 3., 4Was the exact way of avoiding the sigmoid sinus (Rothon;
and 9. squares on left side. Additionally, it was found on 6Srijit et al). Our technique could be helpful for attempting
7., 8., 9., 10.guares on right side as 8.6%, 25.7%, 5.7%natomy in newborns as an alternative method to the
2.9%, and 22.9%, respectively and on left side on 2., Rhoton’s. Rhoton’s safe areas defined the areas of our
6.,7.,10.,12. squares as 2.9%, 2.9%, 14.3%, 17.1%, 28.f86lings as 5. square on right side and 9. square on left
and 2.9%, respectively. side. These areas could be defined as safe but it is clear
that the risk of perforation of sinuses has a higher
Our findings are in accordance with the findings opercentage on the left side. In the same way, Jaratetta
Day & Tschabitscher according to the density 0f1986) stated that the asterion usually overlies junction of
localization of asterion on the level of supratentorial antthe lower half of the transverse and sigmoid sinuses .
infratentorial and on the localization of the STJ but it was
clear that there have been important differences at the levels  Lang & Samii, in their study in adults found a result
of scale diagrams. This condition could be explained kas the burrhole could be placed to the region 45 mm pos-
the differences of specimens as newborns and it could teeior of suprameatal spine and 7 mm inferior of Frankfurt
the effect of differences between the regions and racesHorizontal plane because the sinuses had no opening to
this region with the ratio of 92%. This safety area defined
Avci et al, found the localization of asterion as arby Lang & Samii was highly similar to Rhoton’s results
area 7 mm over the inferior side of transverse sinuand our defined safe areas. Some authors reported that
Kemkes & Gobel in Germans found that asterion was 49dliability of using asterion as a surface landmark remained
mm and 49.9 mm above the mastoid tip on the right aniébatable. However its location was indespensible to
left sides, respectively. The same measurement was 47id€ntify the STJ for a successful posterior approach surgery
mm and 47.56 mm for right and left sides among thie cranial fossa (Day & Tschabitscher; Gharabagfil.,
Portuquese in adults. Bonil& al, in their study, found 2008a; De Paiva & Segre; Mwachadtaal.).
distances of asterion, in populations of South America, as
69.6 mm to inion and 48.5 mm to external acoustic canal This localization of the asterion has not shown an
and 55.1mm to mastoid tip. Among the Kenyans, thienportant difference on right or left side or sex (p> 0.05).
distances on right and left sides, respectively from thihere was no meaningful difference of distances between
asterion to the mastoid tip was 47.8 mm and 47.6 mithe asterion and STJ both according to the side or sex
The measurement between asterion and zygoma root(jir0.05). This distance was found as 4.5 mm on right side
that study was 58.8 mm and 58.4 mm on left and riganhd 4.97 mm on left side and with general values of 4.72
sides in adult craniums (Mwachagal). mm. By the guide of point asterion on newborns the area
of 1 cm2 (0.5x2 mm) on this point which was placed on
Among the adult Turks, in cadaver specimes, thauperior 4 squares of our scale diagram is suggested as a
distances from asterion to zygoma root, to Henle's spiisafe area of placement of first burrhole to avoid the risk of
and to mastoid tip were measured as 55.6 mm, 39.0 niheeding of sigmoid and transverse sinuses on craniotomies
and 50.3 mm, and in dry skulls as 56.6 mm, 43.0 mm aoélposterior fossa.
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Our results showed that there were a great ratio bélieve that the defination of landmarks such as asterion with
trauma of sigmoid- transverse sinus complex by the surgicakasured distances by other important structures of internal
approaches on point asterion. As a result, also in newbowrsexternal cranial base may be useful for the surgeons and
the point asterion as an important surgical landmark forradiologists at the stages of diagnosis and planning for
successful surgical approach but not a safety region. Wergical approaches in this area.

DEMIR, M. T.; KOPUZ, C.; PIRZIRENLI', M. E. A.; CELIK, F. & CORUMLU, U. Localizacién del asterion de acuerdo con los
puntos anatdmicos de la fosa craneal posterior en recién nacidos: Implicaciones kitnitadorphol., 33(2)685-694, 2015.

RESUMEN: El proposito de este estudio fue determinar la localizacién del asterion de acuerdo con los puntos anatémicos de la
fosa craneal posterior y su relacién con los senos de abordajes quirlrgicos posterolaterales en los recién nacidogdeiaer@0 util
hemicabezas y se colocé una aguja de alrededor de 2 mm de diametro en el punto central del asterion (fontanela pestéodiateral)
el tejido 6seo craneal produciéndose la formacion de un angulo recto con la superficie dsea. La localizacion del asterlicignas
de los puntos de referencia anatomicos internos y externos fueron investigados en cadaveres de neonatos a términadh adbcalizac
asterion se encontrd en la unién sinusal transverso sigmoide (STJ) (cuadrados 5., 6., 7., 8.) en el 40% de los casierechel {aeio
el 34%, en el lado izquierdo. Ademas, se encontrd por debajo del STJ (cuadrados 9., 10., 11., 12.) en un 60% de losachsos en el
derechoy en el 63% de los casos en el lado izquierdo. Se determiné que la localizacién mas frecuente del asteriotofparalogan
lados derecho e izquierdo, 12 casos (34%) para el lado derecho y 11 casos (31,4%) para el lado izquierdo. El asteri@mina ea enc
los cuadrados 1., 2., 3.,4.,5.y 12. del lado derechoy 1., 3., 4., 8. y 9. del lado izquierdo. Se determin6 que lasegjion tiene una
distancia promedio de 19,9 mm al meato acustico interno, 31,7 mm al proceso clinoides posterior, 34,4 mm al dorsavselat, 19,2
foramen yugular y 23,0 mm al canal hipogloso, internamente. La distancia del asterion a la raiz del hueso cigomaticofye22838 m
mm a la columna vertebral, siendo de 15,8 mm al proceso mastoides y 35,9 mm a la protuberancia occipital externa. En los recién
nacidos, se sugiere un area de 2gree colocan en 4 casillas superiores de nuestro diagrama a escala, como una zona segura para la
realizacién de la primera trepanacion para evitar el riesgo de sangrado de los senos sigmoide y transverso en cranestomias de f
posterior.

PALABRAS CLAVE: Asterion; Seno sigmoides; Seno transverso; Enfoque retrosigmoideo; Anatomia; Recién nacido;
Fosa craneal posterior.
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