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Introduction: various surgical approaches to parasellar region have been developed, necessitating a thorough
understanding of the microsurgical anatomy.

The objectives of this study were to delineate the borders of parasellar middle cranial fossa triangles and to
morphometrically evaluate of these triangles.

Methodology: in a cross-sectional observational study design, conducted in Department of Anatomy from May 2021
to August 2022, borders, morphometry and contents of parasellar middle cranial fossa triangles were delineated
in fifteen cranial fossa specimens.

Results: the medial border of clinoid triangle formed by optic nerve was the shortest with average length of 7.64
mm (+ 0.59 mm) and lateral border formed by oculomotor nerve was the longest with average measurement of
14.5 mm (+ 1.46 mm). The medial border of oculomotor triangle formed by interclinoid dural fold had average length
of 9.05 mm (+1.07 mm) and lateral border formed by anterior petroclinoid dural fold had average measurement of
14.38 mm (x2.61 mm). The oculomotor nerve forming the medial limit of supratrochlear triangle measured 10.81
mm (+1.25 mm) and lateral trochlear nerve border measured 14.94 (+1.08 mm).

Conclusion: morphometric measurements of parasellar middle cranial fossa triangles, namely, clinoid triangle,
oculomotor triangle, supratrochlear and infratrochlear triangle are presented.

Keywords: parasellar region; clinoid triangle, oculomotor triangle, supratrochlear and infratrochlear triangle,
morphometry
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BBepneHue: PazHoob6pasne xmpyprm4ecknx nogxonos K napacensnsapHon o6nactv TpebyeT riny6oKoro noHMMaHums
MUKPOXMPYPr1YECKO aHaTOMUMN.

Llenbto paHHOro uccnepoBaHus 6b1510 onpeferneHve rpaHunL, napacenspHbIX TPeyroibHUKOB cCpedHen YepenHon
MKW 1 MOphomMeTpr4ecKas oLeHKa 3TUX TPeYrosfibHNKOB.
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MaTtepuanbl n MeTofbl: B XOAe NEePeKPecTHOro HabnaaTesIbHoro nccnefoBaHns, NPOBEAEHHOro Ha Kadeape
aHaTomuu ¢ masa 2021 no asryct 2022 r., Ha nATHaauaTy obpasuax YepenHom AMKN 6bInu onNpefeneHbl rpaHnLbl,
MopdomeTpryeckme napameTpbl U COREPXKNMOE NapacenisipHbIX TPEYrofbHUKOB CPefHEN YepernHom SMKN.
PesynbraThl: MegmanbHas rpaHuua KIMHOBMAHOMO TPeyrofibHuKa, 06pas3oBaHHas 3puTenbHbIM HEPBOM, Obina
CcaMOln KOPOTKOW, COCTaBmAA B cpefHeM 7,64 mm (= 0,59 Mm) B AnvHy, a natepanbHas rpaHvua, obpasoBaHHas
rnasogsurarefibHbiM HEPBOM, 6blla caMor OJIMHHOM 1 gocTurana B cpegHem 14,5 mm (= 1,46 mm). CpegHas
ONVHa MeavanbHOW rpaHuLbl rnasoaBuraTtesisHoro TpeyronbHNKa, 06pa3oBaHHON MEXKITMHOBUOHOW CKNaLKOWN
TBEPOOM MO3roBor 0601104Ku, coctasmna 9,05 mm (+1,07 mm), a natepanbHO rpaHunLbl, 06pa30BaHHON NepeaHen
NETPOKIIMHOBMAHOWM CKNaaKon TBEPLAON MO3roBOM 0605104KK, - 14,38 MM (£2,61 Mm). [MasonBuratensHbIn HEpB,
hopMMPYIOLLIMIA MeananbHYIO rpaHnLy CynpaTtpoxneapHoro TpeyronbHuka, umen gnudy 10,81 mm (1,25 mm), a
natepanbHas rpaHuua no 6mokoBomy Hepsy - 14,94 mm (1,08 Mm).

3aknioyeHue: npefcrasneHbl MOPHOMETPUHECKNE NapameTpbl NapacennispHbIX TPEYrofbHUKOB CpefdHen He-
PEenHOW AMKU: KIIMHOBWAHOIO TPEYrofibHUKa, ra3ofBuraTeslbHoro TpeyrosbHuKa, Hafo1o0KOBOro 1 NOAGTOKOBOMO
TPEYrosibHKOB.

KntoueBble cnosa: napacennspHas 061acTb; KIMHOBUAHbIN TPEYTrONbHUK, rMa30fBUraTenbHbIA TPEYroNbHUK,
Haa610KOBbIN 1 NOAGMOKOBbLIV TPEYroNbHUKN, MOpomMeTpus

KoH¢NMKT uHTEepecoB. ABTOPLI 3aABNAIT 06 OTCYTCTBUN KOH(NIMKTa NHTEPECOB.

duHaHcupoBaHue. PaboTa BbinonHeHa 6€3 COHCOPCKOW NOAAEPXKKM.

Ansa untuposaHua. bonnasapam NynnaHHa, PamakpuwiHa ABapgxaHu, Buseka C., AHyn LLacTpu. AHaTo-
MUYecKas oLeHKa napacesisipHbIX TPeyrojbHUKOB cpeaHen YyepenHoun amku. Head and neck. Mlonosa
v wes. Poccumckum xypHan. 2024;12(1):34-41

Doi: 10.25792/HN.2024.12.1.34-41
ABTOpPbI HECYT OTBETCTBEHHOCTb 3a OPUrMHANBHOCTbL NPEACTaB/IEHHbIX AAHHbIX M BO3MOXHOCTb Ny6nvkauum
UNAKCTPATUBHOMO MaTepmnana — Tabnuu, pUCyHKoB, choTorpaduii nauneHToB.
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Introduction

Various surgical approaches to middle cranial fossa especially
in parasellar region have been developed in the recent past,
necessitating a thorough understanding of the microsurgical
anatomy [1]. In addition, endoscopic endonasal surgical techniques
are frequently used to explore the medial cavernous sinus region
[2]. As the endoscopic view and transcranial view of the parasellar
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region differ significantly, it is prudent to be well-versed with
the identified dissecting corridors and to know the safe area of
manoeuvring in this region [3]. Especially so in the skull base, as
the operating space is often too minimal and any deviations from
the operating protocol proves catastrophic. However, normative
values of the measurements of the structures and spaces related
the parasellar region are missing. The identified parasellar middle
cranial fossa triangles are clinoidal (anteromedial or Dolenc) triangle,
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oculomotor (medial or Hakuba’s) triangle, supratrochlear triangle
and infratrochelear (Parkinson’s) triangle [2].

Clinoidal (anteromedial or Dolenc) triangle is bordered by the optic
nerve, oculomotor nerve and tentorial edge (and the dura extending
between the dural entry point of the third cranial nerve and the
optic nerve) [4]. Clinoidal segment of internal carotid artery (ICA)
and the anterior clinoid process (ACP) are located here. Anterior
clinoid process has three roots: anterior root (attached to the planum
medial to falciform ligament), posterior root (optic strut) and third root
(attachment of anterior clinoid process to the lesser wing of sphenoid)
[5]. Oculomotor (medial or Hakuba's) triangle is located in relation to
middle cranial fossa bounded by anteriorly by anterior petroclinoid
dural fold, posteriorly by posterior petroclinoid dural fold, and medially
by the interclinoid dural fold [6]. Its contents are the oculomotor
nerve and horizontal segment of ICA. Also, in this space the origin of
meningohypophyseal trunk, the initial intracavernous course of the
abducens nerve, and the interclinoid ligament can be visualized. This
triangle is important during oculomotor nerve exposure [7]. Oculomotor
nerve courses just below the dura of the anterior clinoid process (lower
margin) [8]. Oculomotor nerve has its own cistern (oculomotor cistern)
up to the tip of the anterior clinoid process [8]. To expose the clinoid
segment of ICA, anterior clinoid process needs to be removed. Upper
dural ring defines the superior limit of clinoid segment of ICA. Upper
dural ring extends medially from upper surface of anterior clinoid
process. Lower dural ring, also called Perneczky’s ring, defines the
inferior limit of the clinoid segment of ICA [9]. Lower dural ring extends
from the lower surface of anterior clinoid process. It separates the
clinoid process from the upper surface of the oculomotor nerve. This
dural sheath continues medially as the carotid-oculomotor membrane
(COM) [10]. COM covers the carotid artery. Ophthalmic artery arises
just above the clinoid segment. Opening the clinoid and oculomotor
triangles with removal of anterior clinoid process up to the optic strut
exposes COM [10]. Supratrochlear triangle (or paramedian triangle) is
located between the lower aspect of oculomotor nerve (medial border)
and upper aspect of trochlear nerve (lateral border). The dura between
these two nerves (3rd and 4th) forms the third boundary [11]. It has
meningohypophyseal trunk. Frequently inferolateral trunk and medial
loop of ICA are located within this triangle. In the posterior part of the
cavernous sinus, trochlear nerve is inferior to oculomotor nerve. In the
anterior part, it turns upwards and at the level of optic strut, it becomes
the most superior part of the cavernous sinus [12]. Trochlear nerve is
always superior to the maxillary nerve. As the presence of inferolateral
trunk and medial loop of ICA are not constant, evaluating the contents
of the supratrochlear triangle provides anatomical details about the
cavernous segment of the trochlear nerve [13].

Infratrochlear triangle (Parkinson’s triangle) is bounded by
inferior margin of trochlear nerve (medial border), superior margin
of ophthalmic nerve (lateral border) and tentorial edge (base). It has
cavernous part of ICA and abducent nerve [14]. Dissection in this
triangle exposes the abducent nerve [15]. Parkinson described this
triangle for direct entry to the cavernous sinus [16, 17]. Few authors
have called inferior trochlear triangle as lateral triangle [4, 18].
Dissecting this triangle is important in exposing the trochlear nerve.

With this background, the study was designed with the objectives
delineate the borders of parasellar middle cranial fossa triangles and
to morphometrically evaluate of these triangles.

Methodology

In a cross-sectional observational study design, conducted in
Department of Anatomy from May 2021 to August 2022, borders,

morphometry and contents of parasellar middle cranial fossa triangles
were delineated in fifteen cranial fossa specimens. Institutional ethics
committee and scientific review board approved the protocol before
starting the study (letter number YEC-1/2021/049).

Cadaveric evaluation

After removal of calvaria, the occipital bone and squamma of
temporal bones were cut up to the transverse sinus and attachment
of tentorium cerebelli. The falx cerebri attachment to the crista galli
was severed, and carefully reflected outwards cutting any bridging
veins connecting the superficial cortical veins and superior sagittal
sinus.

Cranial nerves in their order were cut under vision away from the
skull base, towards the brain to retain the part of the nerves entering
the skull base foramen. The pituitary stalk was also cut similarly.
The internal carotid artery was cut after ophthalmic artery branching
(in the intracerebral segment). The temporal lobe was carefully
delivered out of the temporal fossa and a linear incision was taken
along the attached margin of the tentorium cerebelli. Tentorium is
slid backwards cutting any bridging veins from inferior anastomotic
vein of Labbe.

The brainstem is blunt cut with the finger as far down as possible
in relation to the clivus. The brain was removed intact. The cranial
fossa thus exposed was inspected.

Inclusion criteria: all fresh cadavers used for routine undergraduate
dissection during the study duration where brain removal was
undertaken were included in the study. The skull base specimens
available in the Department of Anatomy with no damages to the
cavernous sinus and related structures, with intact dura over the
anterior, middle and posterior cranial fossa were included in the study.

Exclusion criteria: specimen with cavernous sinus structures
previously dissected, with no dural covering over the anterior,
middle and posterior cranial fossa were excluded. Specimens with
no identifiable intracranial segments of oculomotor, trochlear,
trigeminal and abducens nerves were also excluded.

The specimen thus prepared were examined under 3X to 20X
magnification using a surgical microscope. The triangles considered
in the study were evaluated. A square shaped incision was made in
the dura from lesser wing of sphenoid to the planum sphenoidale.
This exposes the anterior clinoid process, optic canal and sphenoid
edge. Bony canal of the optic canal was removed and anterior clinoid
process was drilled. This exposes the clinoidal triangle. The borders
of this triangles were noted. Dura over the middle cranial fossa was
meticulously removed leaving all the cranial nerves in situ. Structures
related to the lateral wall of cavernous sinus was noted. Every effort
will be made to avoid any changes in the anatomical relationships
of the related structures at this step. All the structures were
photographed. At this stage, limits and contents of supratrochlear
and infratrochlear were noted.

The measurements were taken with digital scale. Right and left
sides were compared. Area was calculated as vp(p-a)(p-b)(p-c)
where p is half of the perimeter, or p = (a+b+c)/2 and a,b and ¢
were length of boundaries [19]. If the area of the triangle cannot
be calculated with this formula as the case when the sum of two
side lengths does not exceed the length of the third side, those area
calculations are excluded from measure of central tendency. The
consistency in shape and size were noted between the specimens.

Measurements and statistical analysis

Clinoid triangle: medial border is measured as length of the optic
nerve within the optic canal. Initially, the intra-canalicular part of the
optic nerve is marked, bony covering of the optic canal removed
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Figure 1: Boundaries of clinoid triangle, also showing the clinoid part
of internal carotid artery (ICA).

Puc. 1. I'paHuLbl KIMHOBUIHOTO TPEYTOJbHUKA, TAKXKE MOKa3aH KJIn-
HOBMIHBIN CETMEHT BHYTpeHHe# conHoil aprepuu (BCA)

and measurements of intracanalicular part of the optic nerves were
taken. The lateral border was measured from oculomotor nerve from
dural entry point up to the entry point of superior orbital fissure.
Base is the tentorial edge extending between the dural entry point
of oculomotor nerve and optic nerve.

Oculomotor triangle: anterior clinoid process, posterior clinoid
process and petrous apex is identified as most prominent palpable
bony projections under the dural folds. Lateral border of oculomotor
triangle is measured from the anterior clinoid process tip to the petrous
apex and correspond to anterior petroclinoid ligament. Medial border
of this triangle measured from posterior clinoid process to the petrous
apex and correspond to posterior petroclinoid ligament. Base of the
triangle representing the interclinoid dural fold was measured from
anterior clinoid process to posterior clinoid process.

Supratrochlear triangle: medial border and lateral borders are
measured as distances from dural entry points of oculomotor nerve and
trochlear nerve up to the superior orbital fissure. Base was measured
between the dural entry points of oculomotor and trochlear nerves.

Infratrochlear triangle: medial border and lateral borders are
measured as distances from dural entry points of trochlear nerve

-
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and ophthalmic nerve up to the superior orbital fissure. Base was
measured between the dural entry points of trochlear and ophthalmic
nerves.

To take the measurements, surgical microscope, Almicrosterio
zoom microscope (Micro Measures & Instruments, Haryana, India)
was used. This three-dimensional zoom trinocular microscope has
a high point wide field eye pieces 10x and 15x, parafocal zoom
objectives of 1x to 5x provides continuous variable magnification
from 10x to 150x depending upon the eye pieces and supplementary
lens used, having well designed pole stand, extension pillar, 360
revolving zoom trinocular head, 6 volts 21 watts incident spot light
illuminator with light control transformer. Each specimen was placed
at 5 cm from the objective of the microscope and images are obtained.
Along with every measurement, a measuring scale of length 10mm
was also be kept for standardization. Each measurement was taken
twice and by two observers to avoid inter and intra-observational bias.
Average values of these recordings were considered for analysis. All
measurements were expressed in millimetres.

Results

Out of fifteen cadavers 14 were male and one was female.

Clinoid triangle: The measurements of clinoid triangle are
tabulated in table 1. The medial border formed by optic nerve was
the shortest with average length of 7.64 mm (+ 0.59 mm) and
lateral border formed by oculomotor nerve was the longest with
average measurement of 14.5 mm (+ 1.46 mm) (Figure 1). There
was no statistically significant difference between right and left side
of clinoid triangle. Clinoid segment of ICA was noted clearly after
severing the anterior clinoid process (Figure 2 and Figure 3).

The morphometric measurements of anterior clinoid process are
presented in Table 2. The measurements had np statistical difference
between right and left side. The average length of clinoid part of
internal carotid artery was 4.2 mm (£0.41 mm), with maximum
and minimum lengths being 4.75 mm and 3.33 mm. There was
no statistical difference between right side measurements and left
side measurements.

Oculomotor triangle: The measurements of oculomotor triangle
are tabulated in table 2. The medial border formed by interclinoid

Table 1: tabulation of parameters observed in clinoid triangle (n=15)

Tabnnya 1: Tabnnya napameTpoB, Ha6OZAEMbIX 414 KTHHOBUAHOIO TPeyroabHuka (n=15)

Clinoidal triangle Right side Left side
Knunosugubii
CnpaBa CneBa
TpeyronbHukK
Medial (mm) | Lateral (mm) Base (mm) | Area (mm?) | Medial (mm) Lateral (mm) Base (mm) Area (mm?)
Borders and area
T — Meauanbnas | Jlatrepanvhas | OcHoBanne | [nowanb Meananbnas | Jlarepanbhas OcHoBaHune Mnowapp
(mm) (mm) (mm) (mm?) (mm) (mm) (mm) (mm?)

5 8.89 16.30 10.68 32.08 8.72 16.54 10.27 36.21
Makce
Min 7.00 11.91 7.10 12.11 7.12 13.01 6.58 22.84
Mun
L 7.64 14.50 8.69 26.02 7.75 14.32 8.85 29.27
CpesHee
Standard deviation 0.59 1.46 1.08 484 0.42 0.96 1.02 4.56
CTaHAapTHOe OTKIIOHEHUEe
Dy 7.94 15.24 9.24 28.47 7.96 14.81 9.37 3158
Bepxxas rpannya N
Lower CI 7.34 13.77 8.14 23.57 7.54 13.84 8.34 26.96
HuxHss rpaHmua N
student t test 056 0.69 068 0.07
t-kputepmii CTblofeHTa
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Figure 2: Clinoid part of Internal carotid artery (ICA) surface view after

removing the clinoid process.
Puc. 2. Bua moBepXHOCTH KITMHOBUIHOTO CETMEHTA BHYTPEHHEN COHHOIA

aprepun (BCA) nocrne ynaneHusi HAKJIOHEHHOTO OTPOCTKA

Figure 3: Clinoid part of Internal carotid artery (black dotted line) view
after removing the clinoid process within the clinoid triangle

Puc. 3. Bun KIMHOBUAHOIO cerMeHTa BHYTPEHHE COHHOI apTepuu
(uepHasi MyHKTUPHAs JIMHKS) MOCJIE yAICHNs] HAKIIOHEHHOTO OTPOCTKA
B Tpe/eax KIMHOBUIHOTO TPeYroJbHUKA

dural fold was the shortest with average length of 9.05 mm (x1.07
mm) and lateral border formed by anterior petroclinoid dural fold
was the longest with average measurement of 14.38 mm (+2.61 mm)
(Figure 4). There was no statistically significant difference between

right and left side of oculomotor triangle. The average length of the
cavernous part of ICA within the triangle was 13.02 mm (+1.53 mm)
with maximum and minimum values being 15.88 mm and 10.91 mm
respectively. The average distance of oculomotor nerve from apex
of the triangle to dural entry point was 3.44 mm (+0.86 mm) and
from base to dural entry point was 6.23 mm (+1.0 mm). The average
thickness of the oculomotor nerve within the triangle was 1.6 mm
(£ 0.5 mm). Maximum thickness of 2.71 mm oculomotor nerve
was observed on the left side in one of the specimens. There was
no statistical difference between right and left side measurements.

Supratrochlear triangle: The measurements of supratrochlear
triangle are tabulated in table 3. The oculomotor nerve forming the
medial limit of the triangle measured 10.81 mm (+1.25 mm) and
lateral trochlear nerve border measured 14.94 (+1.08 mm). There
was no statistically significant difference between measurements of
right and left side. In all the specimens, trochlear nerve was superior
to maxillary nerve.

Infratrochlear triangle: The measurements of infratrochlear triangle
are tabulated in table 4. The trochlear nerve forming the medial limit
of the triangle measured 14.53 mm (x1.18 mm) and ophthalmic
division of trigeminal nerve forming the lateral border measured
12.83 (x1.57 mm) (Figure 5). There was no statistically significant
difference between measurements of right and left side.

Discussion

Paraclival, cavernous and paraclinoid segments of carotid artery
and its relations are crucial for any skull base surgeries involving
sellar region [20]. Though the endoscopic and transcranial view
of the parasellar region differ significantly due to cavernous and
clinoid segment of internal carotid artery hinders visualization of
supratrochlear and infratrochlear triangles [12, 21] in this study,
the morphometric analysis of these triangles (in addition to clinoid
and oculomotor triangles) is considered through transcranial views
in order to generate the normative values and to understand the
variations in the contents of these triangles. Exposure of clinoid
segment of internal carotid artery and optic nerve delineates the
clinoid triangle. This gives access to superior cavernous sinus
pathology extending to middle cranial fossa [22].

Table 2: tabulation of morphometric measurements of anterior clinoid process as noted within the clinoid triangle (n=15)
Tabnnya 2: Tabnnya MopghioMETPHYECKHX NapaMeTPOB NEPEAHEr0 HAKIOHEHHOr0 OTPOCTKA, HAOIOAEMbIX BHYTPH

KIIMHOBMAHOrO TPeyronbHuka (n=15)

Anterior clinoid nght side Left side
process anana Cnesa
Nepennnii 3 Medial (mm) Lateral (mm) Base (mm) | Area (mm? | Medial (mm) Lateral (mm) Base (mm) | Area (mm?)
HaK/IOHEHHbIN Megunanbnas | Jlatepanbhas | OcHoBanue Mnowapp Meagunanbhas | Jlatepanbhas | OcHoBaHue Mnowapp
oTpocTOK (mm) (mm) (mm) (mm?) (mm) (mm) (mm) (mm?)
e 9.4 10.2 10.22 3419 9.81 9.73 9.30 31.08
Makc
mm 5.43 5.25 3.81 13.27 6.12 6.32 5.51 18.41
NH
’éve’age 7.08 7.43 7.31 22.42 753 8.28 7.62 25.48
pejHee
Standard deviation 1.04 1.31 1.49 6.18 1.02 110 1.00 3.77
CTaHpapTHOe OTKIIOHEHNE
R 7561 810 8.06 25.55 8.04 8.84 813 27.39
Bepxxas rpannya N
Lower Cl 6.55 6.77 6.5 19.30 7.01 773 711 23.57
HwxHss rpaHmua N
student t test
BT 0.25 0.06 0.50 0.11
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Lareral border :

Figure 4: Boundaries of oculomotor triangle: medial, lateral and base. =~ Figure 5: Dissection of supratrochlear and infratrochlear triangles,
Cr N IV- trochlear nerve trochlear nerve is shown as blue line with arrow.
Puc. 4. T'paHuLbI I1a30BUTATEJILHOTO TPEYroJibHUKA: MeauaibHasi,  Puc. 5. Jluccekuust HanbJI0KOBOrO M MOAOJOKOBOTO TPEYrOJIbHUKOB,

narepaibHasi 1 ocHoBaHue. Cr N IV — 610KoBbIi HepB 0JIOKOBBII HEPB MOKa3aH CUHEW JUHUEH CO CTPEaKOM

Table 3: tabulation of parameters observed in oculomotor triangle (n=15)

Tabnnya 3: Tabnnya napameTpoB, HaBNIO[AEMbIX [/1A [N1a304BHraTeNbHOI0 TPEYronbHuka (n=15)

Oculomotor lnangle- Right side Left side
InasopsurarensHbiii
Cnpasa Cnesa
TPeyronbHuK
Medial (mm) Lateral (mm) Base (mm) Area (mm?) | Medial (mm) Lateral (mm) Base (mm) Area (mm?)
Borders
Tpanmubt Meaunanbnas | Jlatepanbuas | OcHoBaHue Mnowapne Mepnanbnas | Jlatepanbhaa | OcHoBawue Mnowape

(mm) (mm) (mm) (mm?) (mm) (mm) (mm) (mm?)
P 11.21 17.78 15.63 74.50 11.93 17.11 13.63 66.55
Maxke
Min 7.77 9.17 8.05 32.80 8.05 11.04 8.20 32.86
MnH
Average
CpegHes 9.05 14.38 11.31 47.69 8.95 14.61 10.31 44.32
Standard deviation 107 261 230 12.25 1.01 195 160 8.83
CTaHgapTHOE OTKIIOHEHNE
Upper Cl

9.59 15.70 12.48 53.89 9.46 15.60 11.12 48.79
Bepxnss rpanmnya N
Lower Cl 8.50 13.06 10.15 41.49 8.44 13.63 9.50 39.85
HunxHss rpannya N
SN 081 078 0.18 039
t-kputepwii CTbrofEHTa

Table 4: tabulation of parameters observed in supratrochlear triangle (n=15)

Tabnnya 4: Tabnuya napameTpoB, HabrAaeMbIX 41 Hag610KoBOro TpeyronbHuka (n=15)

Supratrochlear triangle Right side Left side
Hap6nokoBbiii L‘gnpaaa Cresa
TPEYronbHuK
Borders Medial (mm) | Lateral (mm) Base (mm) | Area (mm? Medial (mm) Lateral (mm) Base (mm) Area (mm?)
[— Mepnanbhan | Jlarepanbhas | OcHoBanne Mnowapp Meananbnas | Jlarepanbhas | OcHoBaHue Mnowapp
pawmt (mm) (mm) (mm) (M) (mm) (mm) (mm) (M)
A"f,ax 12.48 17.28 7.08 29.33 13.77 16.86 8.54 30.32
aKc
Min 8.69 1371 4.08 7.88 8.51 5.92 3.87 12.38
MnH
é"erage 10.81 14.94 5.51 21.40 10.85 1459 5.77 21.72
pesHee
?a"dard deviation 125 108 110 6.60 125 265 132 511
TaHAapPTHOE OTKITOHEeHNe
Lt 11.44 15.48 6.07 24.74 11.49 15.93 6.44 24.31
Bepxxas rpanmya N
Lower CI 10.17 14.39 4.95 18.06 10.22 13.25 5.10 19.13
Hmxnss rpannya QU
student t test
e 0.92 0.65 0.57 0.88
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Table 5: tabulation of parameters observed in infratrochlear triangle (n=15)

Tabnmya 5: Tabnuya napameTpos, HabnofaemMbIX A5 N0A06I0KOBOro TPeyronbHuKka (n=15)

Infratrochlear lnallgle Right side Left side
Mop6nokoBbiii
CnpaBa CneBa
TPEYronbHuK
B Medial (mm) Lateral (mm) Base (mm) | Area (mm?) Medial (mm) Lateral (mm) Base (mm) Area (mm?)
orders
Jr— Meananbhaa | JlatrepanbHas | OcHoBanue Mnowapp Meananbhas | JlarepanbHas OcHoBanne Mnowapp
patnty (mm) (mm) (mm) (mm?) (mm) (mm) (mm) (mm?)
LTS 16.44 15.31 5.44 37.00 16.81 16.28 6.70 46.38
Makc
Min 12.11 10.21 3.62 5.53 12.70 10.31 3.20 11.32
Mun
AT 1453 12.83 453 24,67 14.51 13.02 4.75 25.76
CpeaHee
standard deviation 118 157 0.49 767 128 167 093 871
CTaH[apTHoe OTK/IOHeHMe
TpaT 0 15.13 13.63 477 28.56 15.16 13.86 5.22 30.17
BepxHsas rpannya N
Lower Cl 13.93 12.03 428 20.79 13.87 1217 4.28 21.35
Huxuss rpannya U
L G 097 075 0.42 073
t-kputepuii CTbrOfeHTa
Clinoid triangle: Watanabe et al., reported measurements of 9.5, Gonclusion

13.3, 7.2 mm and 32.3 mm? (medial border, lateral border, base,
and area) [4]. Isolan et al., reported measurements of 7.34, 13.89,
8.53 mm and 26.25 mm? (medial border, lateral border, base, and
area) [23]. Day and Fukushima reported measurements of 6.30,
6.88 and 8.72 mm (medial border, lateral border and base) [24]. The
findings of our study (7.64, 14.5, 8.69 mm and 26.02 mm? medial
border, lateral border, base and area respectively) are in line with
the Watanabe and Isolan studies.

Oculomotor triangle: This triangle is important during oculomotor
nerve exposure and in cases of aneurysm of ICA at the crossing
of posterior communicating artery with ICA. The average
measurements are 10.4, 16.1, 12.2 mm (anterior, posterior and
medial respectively). There is a discrepancy in describing the extent
of the triangle. Day et al have defined triangle with subclinoidal
carotid segment, posterior clinoid process and porus oculomotorius.
They have specifically named it as medial triangle [24]. This
resulted in differences in dimensions as well. Umansky reported
a measurements of 9.6, 16.6, 13.8 mm (anterior, posterior and
medial respectively) [25]. Our results are in line with Umanksy study
outcomes.

Supratrochlear triangle: Wantabee reports dimensions of 10.9,
14.0, and 7.0 mm for medial, lateral and base measurements of this
triangle [4]. Whereas, Doniel et al. reports measurement of 13.18,
14.27, and 5.51 mm respectively [12]. Results of this study (10.81,
14.94, 5.51 mm for medial, lateral and base) are similar to both these
studies. During transcavernous approach, supratrochlear triangle is
exposed to find the carotid-oculomotor membrane, distal dural ring
(Figure 2), and meningohypophyseal trunk.

Infratrochlear triangle: Harris et al in their cadaveric study,
reported an average length of 13 mm (medial border), 14 mm
(lateral border) and 6 mm (base) respectively [26]. They report that
this space can be enlarged by displacing the ophthalmic nerve and
trochlear nerve. Few authors have called inferior trochlear triangle as
lateral triangle [4, 18]. There is discrepancy in naming the triangle,
a uniform definition of the triangle avoids confusion. Defining the
borders and contents of the triangle provides better understanding
of the superior quadrangular area.

Morphometric measurements of parasellar middle cranial
fossa triangles, namely, clinoid triangle, oculomotor triangle,
supratrochlear and infratrochlear triangle are presented.
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