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APPENDIX A

I. A general knowledge of the orbit

The orbit
The two orbital cavities are situated on either side of the sagittal plane of 

the skull between the cranium and the skeleton of the face. They are separated 
from each other by the nasal cavities, ethmoidal and sphenoidal sinuses. Each 
orbit is intended as a socket for eye-ball and also contained muscles, vessels, 
nerves, lacrimal apparatus, fascial strata and soft pad.

Parts of the following bones contribute to the walls of the orbit : ethmoid, 
frontal, palatine, sphenoid, lacrimal, zygomatic and maxilla. The orbit is roughly 
the shape of a quadrilateral pyramid whose base is the orbital margin or rim and 
whose apex is at the bar of the bone between the superior orbital fissure and the 
optic canal. It has a floor, roof, medial wall and lateral wall. The floor tapers off 
before the apex, therefore the apex of the pyramid is triangular. The orbit is 
widest approximately 1.5 cm behind the orbital margin. The walls are mostly 
triangular, except the medial wall, which is oblong. The medial walls are 
approximately parallel to the mid-sagittal plane, while the lateral walls are 
oriented at an angle of approximately 45 degree to this plane. The orbital opening 
is directed forwards, laterally and slightly downwards. Thus nerves and muscles 
passing from the apex into the orbit pass forward and laterally. The orbit is 
approximately 35 - 40 mm in height, 40 mm in width and 40 mm in depth. The 
volume is approximately 30 ml, of which one-fifth is occupied by the eye.
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The walls of the orbit ( Figure 7 ):

1. The medial orbital wall
The medial wall is oblong in shape and is the thinnest of the walls. It is 

about 1/2 the height of the lateral wall since the floor of the orbit inclines 
upwards to meet it at about 45 degree.

This wall is formed by four bones which united by vertical sutures : the 
frontal process of the maxilla, the lacrimal bone, the orbital plate of the ethmoid 
and a small part of the body of the sphenoid. It separates the orbit from the 
ethmoidal air cells and sphenoidal sinus.

In the anterior part of this wall is the lacrimal fossa for lacrimal sac. It is 
bound by the anterior and posterior lacrimal crests.

2. The superior orbital wall or roof
The roof is triangular shape and is formed in great part by the triangular 

orbital plate of the frontal bone and behind this by the lesser wing of the 
sphenoid.

It is very thin, translucent and fragile except at the lesser wing of 
sphenoid. It seperates the orbit from the anterior cranial fossa and frontal lobes of 
the brain. Anteriorly the frontal sinus lies above the orbit.

It presents the fossa for the lacrimal gland and the fovea for the pulley of 
the superior oblique muscle.

Normally, the anterior and posterior ethmoidal foramina positioned at the 
junction of roof and medial wall ( frontoethmoid suture line ). They transmit the 
a n t e r i o r  a n d  p o s t e r i o r  e t h m o i d a l  v e s s e l s  a n d  n e r v e s .
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3. The orbital floor
The floor slopes slightly downwards from the medial to the lateral wall. It 

is formed by three bones : the orbital plate of the maxilla ( the largest part ) ,  the 
orbital surface of the zygomatic ( anterolateral part ) and the orbital process of 
the palatine bone ( a small area behind the maxilla ). Below the floor lies the 
maxillary sinus.

This wall is traversed by the infraorbital groove, which runs forward from 
the inferior orbital fissure. Before this groove reaches the orbital margin it 
becomes the infraorbital canal, which opens as the infraorbital foramen below the 
orbital margin. It transmits the infraorbital vessels and nerves. 4

4. The lateral orbital wall
The lateral wall is triangular in shape, the base being anterior. It is the 

thickest and strongest orbital wall, and separates the orbital contents from the 
temporal fossa.

This wall is formed by two bones : the orbital surface of the zygomatic 
bone anteriorly and the orbital surface of the greater wing of sphenoid bone 
posteriorly.

It presents spini recti lateralis ( origin to part of the lateral rectus muscle ), 
the zygomatic groove and foramen ( lodge zygomatic vessels and nerve ), the 
lateral orbital tubercle and the lacrimal foramina.
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The orbital margin
This is a thickened rim of bone which helps protect the orbital contents. It 

is made up of three bones ะ the frontal, zygomatic and maxilla. The orbital 
margin usually has the form of a spiral, the inferior orbital margin is continuous 
with the anterior lacrimal crest, while the superior orbital margin is continued 
down into the posterior lacrimal crest. The lacrimal fossa thus lies in the orbital 
margin.

The lateral margin is thickest as it is most exposed and therefore prone to 
trauma. It is also concave forward, thus it does not reach as far anteriorly as the 
medial margin. The medial margin is sharp and distinct in its lower half because 
of the anterior lacrimal crest, but is indistinct superiorly.

The fissures and canals between walls of the orbit ะ

1. The superior orbital ( sphenoidal ) fissure
The superior orbital fissure is the gap between the lesser and greater wings 

of the sphenoid closed laterally by the frontal bone. It lies between the roof and 
lateral wall of the orbit. It is the largest communication between the orbital and 
cranial cavity.

This fissure is comma shaped, being wider at its medial end and narrowest 
at its lateral end. It is around 22 mm long and is separated from the optic foramen 
above by the posterior root of the lesser wing of the sphenoid. The part of the 
common tendinous ring spans the wide and narrow parts of this fissure. The 
structures passing this fissure include the lacrimal nerve, frontal nerve, trochlear
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nerve, oculomotor nerve, abducent nerve, nasociliary nerve, sympathetic root of 
ciliary ganglion and superior ophthalmic vein. ( Figure 8 )

2. The inferior orbital ( spheno-maxiliary ) fissure
The inferior orbital fissure lies between the lateral wall and floor of the 

orbit. It forms a communication between the orbit and the infratemporal fossa 
and pterygopalatine fossa.

Its posterior end lies below and lateral to the optic foramen near the 
superior orbital fissure. It runs forward and laterally for approximately 20 mm. 
This foramen transmits the infraorbital nerve, zygomatic nerve, branches from 
the pterygopalatine ganglion and inferior ophthalmic vein.

3. The ethmoidal foramina
The ethmoidal foramina lie between the roof and medial wall of the orbit 

either in the frontoethmoidal suture. The anterior ethmoidal canal opens in the 
anterior cranial fossa at the side of the cribiform plate of the ethmoid, and 
transmits the anterior ethmoidal nerve and artery. The racial variation shows the 
anterior foramen to lie outside the frontoethmoid suture line. The posterior 
ethmoidal foramen transmits the posterior ethmoidal nerve and artery. 
Supplementary foramina are common. 4

4. The optic canal ( foramen )
The optic canal is a bony channel in the sphenoid that passes anteriorly, 

inferiorly, and laterally from the middle cranial fossa to the apex of the orbit. It is
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formed by the two roots of the lesser wing of the sphenoid. It is separated from 
the medial end of the superior orbital fissure by a bar of bone.

The orbital opening is oval in shape, with the greatest diameter vertical. 
The cranial opening, on the other hand, is flattened from above down, while in its 
middle portion the canal is circular on section. The lateral border of the orbital 
opening is formed by the anterior border of the posterior root of the lesser wing 
of the sphenoid. The roof of the canal reaches farther forwards than the floor, 
while posteriorly the floor projects beyond the roof.

This canal transmits the optic nerve with its meningeal coverings, the 
ophthalmic artery and sympathetic nerve fibers.

5. The lacrimal foramen
The lacrimal or cranio-orbital or spheno-frontal or anastomotic foramen is 

located in or near the suture between the greater wing of the sphenoid and the 
frontal bones, near the lateral end of the superior orbital fissure. It connects the 
middle cranial fossa with the orbit. It is absent or found more than one foramen. 
It transmits an anastomosis between the anterior branch of the middle meningeal 
artery and lacrimal artery.



43

Supraorbital notch (foramen) Frontal bone
Trochlear

fossa

Anterior
posterior

ethmoidalcanals

Supracilia'y archFrcwilalsinus,

EthmoidalcanalsFrontal

Frontalp m cesso fma*fla

Lacrimal bone I 'Foram en
Ethmoid rctundum
(orbital plate)

Anterior an d  posterior'SC' mai ’พ ab&undmg lacrimal 
fossa

Figure 7. The walls of the orbit ( from Forrester JVet al. THE EYE Basic sciences 
in practice. WB Saunders Press 2002 )

Figure 8. The contents within orbital apex ( from Forrester JVet al. THE EYE
Basic sciences in practice. WB Saunders Press 2002 )
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II. The terminology of the diseases and operative procedures of the orbital 
cavity and paraorbital region

The Graves orbitopathy and orbital decompression
The orbit in Graves disease undergoes expansion in soft tissue contents as 

a result of the infiltration of orbital fat, extraocular muscles, and the lacrimal 
gland. Compression of the intraorbital contents leads to disorders of the lid- 
comeal interface, keratopathy, motility disturbances, exophthalmos and optic 
neuropathy. The orbital decompression is performed to reverse compressive optic 
neuropathy and reduce proptosis. Various techniques of bony and fat 
decompression have evolved to accomplish this goal while minimizing adverse 
effects.

The optic neuropathy and optic nerve decompression
The optic neuropathy is condition which optic nerve is compressed by 

many causes such as trauma, mucoceles, pseudotumor cerebri, ischemic optic 
neuropathy, fibrous dysplasia, endocrine orbitopathy and osteopetrosis. The 
hallmark is a loss of visual function and a presence of an afferent pupillary 
defect. The optic nerve decompression is performed to reverse a compression of 
the optic nerve in a tight bony canal.

The orbital facial fractures
The orbital fractures are a common result of facial injury. Recognized 

sequelae of orbital facial fractures include enophthalmos, diplopia from
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extraocular muscle dysfunction ( entrapment, ischemia, hemorrhage, or nerve 
injury ), infraorbital nerve anesthesia, disfiguring facial contours, difficulty 
chewing and tearing from obstruction of the nasolacrimal duct. The indications 
and timing for fracture repair are debated.

The enucleation with or without orbital prosthesis
The enucleation is removal of only the globe. A silicone intraorbital 

prosthesis can be used to improve cosmesis. A prosthesis is contraindicated in the 
presence of orbital infection or neoplasia.

The exenteration with or without orbital prosthesis
The exenteration is the removal of all of the orbital contents and the globe. 

Usually performed for orbital neoplasia or infection. An orbital prosthesis can be 
implanted if there is no residual neoplasia or infection.

The evisceration and intraocular prosthesis
The removal of the intraocular contents leaving the comeo-scleral shell 

that is then filled with a silicone prosthesis. This prosthesis is contraindicated in 
the presence of intraocular infection, concurrent ocular diseases such as comeal 
ulceration or dry eye, and ocular neoplasia. It is more cosmetic than an 
enucleation.
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APPENDIX B

Student’s t  test for side difference ( gender independence ) ( SPSS Version 13 )
P a i r e d  S a m p l e s  T e s t

P a ire d  D iffe re n c e s

s td .
s td .

E rro r

9 5 %  C o n f id e n c e  
In te rv a l o f th e  

D iffe re n c e
(2-taN ed)M ean D ev ia tio n M ea n L o w er U p p e r t df

P a ir  1 A L C -P L C  (Left) - A L C -P L C  (R igh t) - .2 8 4 2 0 .8 5 8 7 7 .1 2 1 4 - .5 2 8 2 6 - .0 4 0 1 4 -2 .3 4 0 4 9 0 2 3
P a ir  2 A L C -A E F  (Left) - A L C -A E F (R igh t) - .7 4 7 8 0 1 .6 6 0 0 2 .2 3 4 8 -1 .2 2 0 - .2 7 6 0 3 -3 .1 8 5 4 9 .0 0 3
P a ir  3 A L C -P E F  (L eft) - A L C -P E F  (R igh t) - .7 5 7 8 0 1 .9 7 0 4 4 .2 7 8 7 -1 .3 1 8 - .1 9 7 8 1 -2 .7 1 9 4 9 .009
P a ir  4 A L C -O C  (Left) - A L C -O C  (R igh t) - .1 6 9 6 0 1 .6 8 4 3 7 .2 3 8 2 - .6 4 8 2 9 .3 0 9 0 9 - .7 1 2 4 9 .4 8 0
P a ir  5 A E F -O C  (Left) - A E F -O C  (R igh t) .3 6 3 6 0 1 .8 1 8 5 0 .2 5 7 2 - .1 5 3 2 1 .8 8 0 4 1 1 .4 1 4 4 9 .1 6 4
P a ir  6 A E F -P E F  (Left) - A E F -P E F  (R igh t) - .0 6 7 0 0 1 .9 90 2 1 .2 8 1 5 - .6 3 2 6 1 .49 86 1 - .2 3 8 4 9 .8 1 3
P a ir  7 P E F -O C  (Left) - P E F -O C  (R igh t) .0 0 8 8 0 1 .5 7 2 9 0 .2 2 2 4 - .4 3 8 2 1 .45 58 1 .0 4 0 4 9 .9 6 9

P a ir e d  S a m p le s  T e s t

P a ire d  D iffe rences

S td .

9 5 %  C o n fid en ce  
In terval o f th e  

D iffe rence

M ean
S td .

D eviation
E rror
M ean

L ow e
r U pp er t df (2-tailed)

P a ir  1 S F -C M S O F  (Left) - S F -C M S O F  (Right) -.3 3 4 6 0 2 .2 0 5 4 3 .3 1 1 9 0 -.961 .29 21 8 -1 .0 7 3 4 9 .289
P a ir  2 S F -O C  (Left) - S F -O C  (Right) 38 1 6 0 1.90481 .2 6 9 3 8 -.1 6 0 .9 2 2 9 4 1.417 4 9 .163
P a ir  3 S F -L F  (Left) - S F -L F  (Right) -2 .1 4 9 2 .8 2 8 3 0 .8 9 4 3 9 -4 .1 7 - .1 2 5 7 6 -2 .4 0 3 9 .040

P a ir e d  S a m p le s  T e s t

P a ire d  D iffe ren ces

S td .
S td .

9 5 %  C o n fid e n c e  
In terval o f th e  

D iffe rence
(2-tarted)M ean D evia ticn M ean L ow er U p p e r t df

P a ir  1 IF-C M IO F (Left) - IF-CM IOF (R ight) .41 78 1 .9 6 3 7 0 .27 771 - .1 4 0 2 8 .9 7 5 8 8 1 .5 0 4 4 9 .139
P a ir  2 IF -O C  (Left) - IF -O C  (R ight) - .6 7 4 2 .4 1 0 7 4 .3 4 0 9 3 -1 .3 5 9 .0 1 0 9 3 -1 .9 7 8 4 9 .05 4
P a ir  3 IF-PM C IO N  (Left) - IF -PM C IO N  (R igh t) .15 46 3 .5 4 6 1 2 .5 0 1 5 0 - .8 5 3 2 0 1 .1 6 2 4 0 .308 4 9 .759

P a ir e d  S a m p le s  T e s t

P a ire d  D iffe ren ces

t df (2-taH ed)M ean
S td .

D eviation

s td .
E rro r
M ean

9 5 %  C o n fid en ce  
In terval o f th e  

D iffe ren ce

L ow er U p p e r
P a ir  1 F Z -C M S O F  (Left) - F Z -C M S O F  (R ight) - .3 9 6 6 2 .0 2 9 9 5 .2871 -.9 7 4 .18 031 -1 .3 8 2 4 9 .173
P a ir  2 F Z -C M IO F (Left) - FZ -C M IO F (R ight) -1 .4 3 3 2 .2 5 4 0 8 .3 1 8 8 -2 .0 7 - .7 9 2 2 0 -4 .4 9 5 4 9 .000
P a ir  3 F Z -O C  (Left) - F Z -O C  (R igh t) .63 86 0 1 .9 3 7 1 7 .2 7 4 0 .0881 1 .1 8 9 1 4 2.331 4 9 .024
P a ir  4 FZ-LF (Left) - FZ-LF (R igh t) - .5 6 1 0 2 .8 4 3 3 5 .8991 -2 .6 0 1.4 7301 -.6 2 4 9 .548
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Stu d en t’s t  test for side difference ( in m ale ) ( SPSS V ersion  13 )

P a ire d  S a m p le s  T e s t

P a ire d  D iffe ren ces

s td .
S td .

9 5 %  C o n fid en ce  
In terval o f th e  

D iffe ren ce Sig .
M ean D eviation M ean L ow er U p p e r t df (2 -tailed)

P a ir  1 A L C -PL C  (Left) - A LC -PL C  (R ight) - .3 0 6 8 0 .82 19 4 .1 6 4 3 9 - .6 4 6 0 8 .0 3 2 4 8 -1 .8 6 6 24 .074
P a ir  2 A LC -A EF (Left) - A LC -A EF (R ight) - .6 6 0 8 0 1.70101 .3 4 0 2 0 -1 .3 6 3 .0 4 1 3 4 -1 .9 4 2 24 .06 4
P a ir  3 A L C -P E F  (Left) - A L C -P E F  (R ight) - 6 1 6 8 0 2 .0 9 8 7 6 .4 1 9 7 5 -1 .4 8 3 .2 4 9 5 2 -1 .4 6 9 24 .155
P a ir  4 A L C -O C  (Left) - A L C -O C  (R ight) - .5 0 0 4 0 1 6 2 0 3 3 .3 2 4 0 7 -1 .1 6 9 16 8 4 4 -1 .5 4 4 24 .136
P a ir  5 A E F -O C  (Left) - A E F -O C  (R ight) - .0 9 2 0 0 1.92111 .3 8 4 2 2 - .8 8 5 0 0 .7 0 1 0 0 -.2 3 9 24 .813
P a ir  6 A E F -P E F  (Left) - A E F -P E F  (R ight) - .0 5 3 6 0 1 .9 33 1 6 .3 8 6 6 3 - .8 5 1 5 7 .7 4 4 3 7 -.1 3 9 24 .891
P a ir  7 P E F -O C  (Left) - P E F -O C  (R ight) - .0 2 6 8 0 1 .4 4 7 6 9 .2 8 9 5 4 - .6 2 4 3 8 .5 7 0 7 8 -.0 9 3 24 .927

P a ir e d  S a m p le s  T e s t

P a ired  D iffe ren ces

9 5 %  C o n fid en ce
Interval o f th e

S td . D iffe rence
s td . E rror L ow e Sig.

M ean D evia tion M ean r U pp er t df (2-tailed)
P a ir  1 S F -C M S O F  (Left) - S F -C M S O F  (Right) - .8 3 3 6 2 .4 8 4 7 4 .4 9 6 9 5 -1 .8 6 .1 9 2 0 5 -1 .6 7 7 24 .106
P a ir  2 S F -O C  (Left) - S F -O C  (Right) .2 4 0 0 0 2 .2 5 8 7 5 4 5 1 7 5 -.6 9 2 1 .1 7 2 3 6 .531 24 .600
P a ir  3 S F -L F  (Left) - S F -L F  (Right) -3 .3 0 8 2 .5 2 4 2 8 1 .1 2 8 9 -6 .4 4 - .1 7 3 7 0 -2 .9 3 0 4 .043

P a ire d  S a m p le s  T e s t

P a ired  D iffe rences

S td .
S td .

9 5 %  C o n fid en ce  
In terval o f the  

D iffe rence
(2-tailed)M ean D eviation M ean L ow er U pp er t df

P a ir  1 IF-CM IOF (Left) - IF-CM IOF (Right) .32 64 0 1 .4 2 8 2 5 .2 8 5 6 5 - .2 6 3 2 .9 1 5 9 5 1 .1 43 24 .264
P a ir  2 IF-O C (Left) - IF-O C (Right) -.4 7 8 8 0 1 .7 8 4 4 0 .3 5 6 8 8 -1 .2 1 5 .2 5 7 7 6 -1 .3 4 24 .192
P a ir  3 IF-PM C iO N  (Left) - IF-PM CION  (Right) 1 .0 3 5 2 0 2 .3 6 6 2 3 .4 7 3 2 5 .0 5 8 4 7 2 .0 1 1 9 3 2 .1 8 7 24 .039

P a ir e d  S a m p le s  T e s t

P a ired  D iffe ren ces
9 5 %  C o n fid en ce

Interval o f the
S td . D iffe rence

S td . E rror L ow e Sig.
M ean D eviation M ean r U p p er t df (2-tailed)

P a ir  1 F Z -C M S O F  (Left) - F Z -C M S O F  (Right) - 4 5 6 4 0 2 .3 4 0 0 5 .46 80 -1 .4 2 .5 0 9 5 2 -.9 7 5 24 .339
P a ir  2 FZ -C M IO F (Left) - FZ-C M IO F (Right) - .6 2 2 8 0 2 .6 4 3 4 3 .52 87 -1 .71 .4 6 8 3 5 -1 .1 7 8 24 250
P a ir  3 F Z -O C  (Left) - FZ -O C  (Right) 1 .0 3 0 4 0 1 .8 1 8 1 6 .36 36 .2 7 9 9 1 .7 8 0 9 0 2 .8 3 4 2 4 .009
P a ir  4 FZ-LF (Left) - FZ-LF (Right) -2 .4 0 8 0 0 2 .8 9 9 7 9 1 .2 97 -6.01 1 .1 9 2 5 6 -1 .8 5 7 4 .137
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Student’s t  test for side difference ( in fem ale ) ( SPSS V ersion  13 )

P a i r e d  S a m p le s  T e s t

P a ire d  D iffe ren ces

s td .
S td .

E rro r

9 5 %  C o n fid e n c e  
In te rval o f th e  

D iffe rence Sig .
M ean D evia tion M ean L ow er U p p e r t df (2 -tailed)

P a ir  1 A L C -PL C  (Left) - A LC -PL C  (R ight) - .2 6 1 6 0 .9 1 0 5 3 .18211 - .6 3 7 4 .1 1 4 2 5 -1 .4 3 7 24 .164
P a ir  2 A LC -A EF (Left) -  A LC -A EF (R ight) - .8 3 4 8 0 1 .6 4 8 3 0 .3 2 9 6 6 -1 .5 1 5 -.1 5 4 4 1 -2 .5 3 2 24 .018
P a ir  3 A L C -P E F  (Left) - A L C -P E F  (R ight) - .8 9 8 8 0 1 .8 6 5 7 0 .3 7 3 1 4 -1 .6 6 9 - .1 2 8 6 8 -2 .4 0 9 24 .02 4
P a ir  4 A L C -O C  (Left) - A LC -O C  (R ight) 16 12 0 1 .7 1 4 3 4 .3 4 2 8 7 - .5 4 6 4 .8 6 8 8 5 .4 7 0 24 .642
P a ir  5 A E F -O C  (Left) - A E F -O C  (R ight) .8 1 9 2 0 1 .6 21 2 8 .3 2 4 2 6 .1 4 9 9 7 1 .4 8 8 4 3 2 .5 2 6 24 .019
P a ir  6 A E F -P E F  (Left) - A E F -P E F  (R igh t) - .0 8 0 4 0 2 .0 8 5 5 4 .41711 - .9 4 1 3 .7 8 0 4 7 -.1 9 3 24 .849
P a ir  7 P E F -O C  (Left) - P E F -O C  (R ight) .0 4 4 4 0 1 .7 1 8 3 3 .3 4 3 6 7 - .6 6 4 9 .7 5 3 6 9 .12 9 24 .898

P a ir e d  S a m p le s  T e s t

P a ire d  D iffe ren ces

S td .
S td .

E rror

9 5 %  C o n fid en ce  
In terval o f the  

D iffe rence
(2-tailed)M ean D eviation M ean L ow er U pp er t df

P a ir  1 S F -C M S O F  (Left) - S F -C M S O F  (Right) .16 44 0 1 .7 99 4 0 .3 5 9 9 - .5 7 8 4 .9 0 7 1 6 .457 24 .652
P a ir  2 S F -O C  (Left) - S F -O C  (Right) .52 32 0 1 .5 04 6 7 .3 0 0 9 - .0 9 7 9 1 .1 4 4 3 0 1 .7 3 9 24 .095
P a ir  3 S F -L F  (Left) - S F -L F  (Right) - .9 9 0 0 2 .8 7 5 4 4 1 .2 8 6 -4 .5 6 0 2 .5 8 0 3 3 -.7 7 0 4 .484

P a ire d  S a m p le s  T e s t

P a ire d  D iffe ren ces

S td .
S td .

E rro r

9 5 %  C o n fid e n c e  
In terval o f th e  

D iffe rence
(2-taiïed)M ean D evia tion M ean L ow er U p p e r t df

P a ir  1 IF-C M IO F (Left) - IF-C M IO F (R igh t) .5 0 9 20 2 .4 1 1 5 5 .48 231 - .4 8 6 2 1 .5 0 4 6 4 1 .0 5 6 24 .302
P a ir  2 IF -O C  (Left) -  IF -O C  (R igh t) - .8 6 9 6 2 .9 3 2 9 0 .5 8 6 5 8 -2 .0 8 0 3 4 1 0 4 -1 .4 8 2 24 .151
P a ir  3 IF-PM C IO N  (Left) - IF-PM C IO N  (R ight) - .7 2 6 0 4 .2 9 6 4 3 .8 5 9 2 9 - 2 4 9 9 1 .0 4 7 4 8 - .8 4 5 24 .407

P a ire d  S a m p le s  T e s t

P a ire d  D iffe rences

t df (2-tailed)M ean
S td .

D eviation

S td .
E rror
M ean

9 5 %  C o n fid en ce  
In terval o f  the  

D iffe rence
L ow er U pp er

P a ir  1 F Z -C M S O F  (Left) - F Z -C M S O F  (Right) -.3 36 8 1 .7 1 1 6 8 .3 4 2 3 4 -1 .0 4 3 .3 6 9 7 5 -.9 8 4 24 .335
P a ir  2 FZ -C M IO F (Left) - FZ-CM IO F (Right) -2 .2 4 3 1 .4 2 0 8 6 .2 8 4 1 7 -2 .8 2 9 -1 .6 5 6 3 0 -7 .8 9 2 24 .000
P a ir  3 FZ -O C  (Left) - F Z -O C  (Right) .2 4 6 80 2 .0 0 9 0 0 .4 0 1 8 0 - .5 8 2 4 7 1 .0 7 6 0 7 .614 24 .545
P a ir  4 FZ-LF (Left) - FZ-LF (Right) 1 .2 86 1 .1 19 4 3 .5 0 0 6 3 - .1 0 3 9 6 2 .6 7 5 9 6 2 .5 6 9 4 .062
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Student’s t  test for gender d ifference in  left - side orb it ( SPSS V er. 13 )

I n d e p e n d e n t  S a m p le s  T e s t

L e v e n e 's  T es t 
fo r Equality of 

V a rian ces t- te s t  fo r E quality of M ean s

(2-taHed)

95 %  C o nfidence  
Interval o f th e  

D ifference
F Sifl. t df D ifference D iffe rence Low er U pper

A L C -PL C  (Left) E qual
v a r ia n c e s
a s s u m e d

2.001 .164 1 .5 0 5 48 .139 .4 8 0 8 0 .3 1 9 4 4 - .1 6 1 4 8 1 .1 23 0 8

E qual
v a r ia n c e s  not 
a s s u m e d

1.505 4 3 .8 8 0 .139 .4 8 0 8 0 .3 1 9 4 4 - .1 6 3 0 4 1 .1 24 6 4

A LC -A EF (Left) E qual
v a r ia n c e s
a s s u m e d

.181 .673 1 .4 2 4 4 8 .161 1 .0 2 3 2 0 .7 1 8 5 5 - .4 2 1 5 5 2 .4 6 7 9 5

E qua l
v a r ia n c e s  no t 
a s s u m e d

1.424 47 .551 .161 1 .0 2 3 2 0 .7 1 8 5 5 -.4 2 1 9 0 2 .4 6 8 3 0

A L C -P E F  (Left) E qua l
v a r ia n c e s
a s s u m e d

1 .6 4 7 .206 -.1 8 6 4 8 .85 4 - .1 2 4 4 0 .6 7 0 2 9 -1 .4 7 2 1 .2 23 3 2

E qual
v a r ia n c e s  n o t 
a s s u m e d

-.1 8 6 4 6 .6 3 2 .854 - .1 2 4 4 0 .6 7 0 2 9 -1 .4 7 3 1 .2 2 4 3 4

A LC -O C  (Left) E qua l
v a r ia n c e s
a s s u m e d

5.431 .024 -.8 89 48 .37 9 - .5 1 8 4 0 .5 8 3 2 2 -1.691 .65423

E qual
v a r ia n c e s  not 
a s s u m e d

-.8 89 3 8 .7 0 3 .38 0 - .5 1 8 4 0 .5 8 3 2 2 -1 .6 9 8 .66 15 5

A E F -O C  (Left) E qual
v a r ia n c e s
a s s u m e d

.174 .67 9 -1 .4 8 4 8 .14 4 - .8 3 0 0 0 .5 5 9 5 0 -1 .9 5 5 .29495

E qual
v a r ia n c e s  n o t 
a s s u m e d

-1 .4 8 4 7 .8 7 0 .145 - .8 3 0 0 0 .5 5 9 5 0 -1 .9 5 5 .29503

A E F -P E F  (Left) E qual
v a r ia n c e s
a s s u m e d

.728 .398 -1 .77 48 .083 - .9 8 4 0 0 .5 5 5 9 8 -2 .1 0 2 .13387

E qua l
v a r ia n c e s  n o t 
a s s u m e d

-1 .77 4 2 .7 5 7 .084 - .9 8 4 0 0 .5 5 5 9 8 -2 .1 0 5 .13 74 2

P E F -O C  (Left) E qual
v a r ia n c e s
a s s u m e d

1 .9 6 4 .168 .990 48 .327 .4 6 6 4 0 .4 7 0 9 4 - .4 8 0 4 9 1 .4 1 3 2 9

E qua l
v a r ia n c e s  n o t 
a s s u m e d

.990 4 1 .4 0 0 .328 .4 6 6 4 0 .4 7 0 9 4 - .4 8 4 4 0 1 .4 17 2 0
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Independent Samples Test
L ev en e 's  T e s t  
fo r Equality of 

V a ria n c e s t- te s t  fo r  E quality  o f M ean s

(2-tarted)

9 5 %  C o n fid en ce  
Interval o f the  

D ifference
F Sig. t df D iffe ren ce D iffe rence Low er U pper

S F -C M S O F  (Left) E qual
v a r ia n c e s
a s s u m e d

2 .3 6 9 .130 .649 48 .52 0 .4 2 7 6 0 .6 5 9 0 9 -.8 9 7 6 1 .7 5 2 7 9

E qual
v a r ia n c e s  n o t 
a s s u m e d

.649 4 2 .2 5 .520 .4 2 7 6 0 .6 5 9 0 9 -.9 0 2 3 1 .7574 7

S F -O C  (Left) E qual
v a r ia n c e s
a s s u m e d

1 .2 8 0 .264 1.63 4 8 .111 1 .0 9 3 6 0 .6 7 2 8 8 -.2 5 9 3 2 .4 4 6 5 2

E qual
v a r ia n c e s  n o t 
a s s u m e d

1.63 4 3 .1 5 .111 1 .0 9 3 6 0 .6 7 2 8 8 -.2 6 3 3 2 .4 5 0 4 6

S F -L F  (Left) E q u a l
v a r ia n c e s
a s s u m e d

1 .4 8 4 .239 -.445 18 .661 - .7 3 5 3 8 1 .6 5 1 3 4 -4 .2 0 5 2 .7 3 3 9 6

E qual
v a r ia n c e s  not 
a s s u m e d

-.5 2 2 17.81 .608 - .7 3 5 3 8 1 .4 0 8 8 9 -3 .6 9 8 2 .2 2 6 8 0

I n d e p e n d e n t  S a m p le s  T e s t

L ev en e 's  
T e s t  for 

E quality of 
V a ria n c e s t- te s t fo r E quality  o f M ea n s

(2-taHed)
s td .  E rror

9 5 %  C o n fid en ce  
Interval o f th e  

D ifference
F Sig. t df D iffe rence D iffe rence L ow er U pper

IF-CM IOF (Left) E qual
v a r ia n c e s
a s s u m e d

.002 .962 1.009 4 8 .318 .5 9 2 8 0 .5 8 7 6 9 - .5 8 8 8 1 .7744 2

E qua l
v a r ia n c e s  not 
a s s u m e d

1.009 4 7 .9 5 0 .318 .5 9 2 8 0 .5 8 7 6 9 - .5 8 8 9 1 .7 74 4 5

IF-O C  (Left) E qual
v a r ia n c e s
a s s u m e d

1.321 .256 1.562 48 .125 1 .1 9 8 4 0 .7 6 7 1 6 -.3441 2 .7 4 0 8 9

E qual
v a r ia n c e s  n o t 
a s s u m e d

1.562 4 6 .2 2 5 .125 1 .1 9 8 4 0 .7 6 7 1 6 - .3 4 5 6 2 .7 4 2 4 2

IF-PM CION  (Left) E qual
v a r ia n c e s
a s s u m e d

.071 .791 -.1 3 6 4 8 .892 - .1 3 1 2 0 .9 6 4 4 8 -2 .0 7 0 1 .8 08 0 2

E qual
v a r ia n c e s  no t 
a s s u m e d

-.1 3 6 4 7 .9 3 9 .892 - .1 3 1 2 0 .96 44 8 -2 .0 7 0 1 .8 0 8 0 8
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Independent Samples Test
L ev en e 's  T e s t  
fo r Equality of 

V a rian ces t- te s t for E quality  of M ea n s

(2-taHed)

9 5 %  C on fid en ce  
Interval o f the  

D ifference
F Siq. t df D ifference D iffe rence L ow er U pp er

F Z -C M S O F  (Left) E qual
v a r ia n c e s
a s s u m e d

.02 4 .879 .729 48 .47 0 .5 1 8 0 0 .7 1 0 7 7 -.9111 1 .9 4 7 1 0

E qual
v a r ia n c e s  n o t 
a s s u m e d

.729 4 7 .3 2 5 .470 .5 1 8 0 0 .7 1 0 7 7 -.9 1 1 6 1 .9 47 6 3

FZ -C M IO F (Left) E qua l
v a r ia n c e s
a s s u m e d

1.441 .236 2 .2 2 6 48 .031 1 .3 9 4 8 0 .6 2 6 72 .13 47 0 2 .6 5 4 9 0

E qual
v a r ia n c e s  n o t 
a s s u m e d

2 .2 2 6 4 6 .9 4 8 .031 1 .3 9 4 8 0 .6 2 6 7 2 .13 39 7 2 .6 5 5 6 3

FZ -O C  (Left) E qual
v a r ia n c e s
a s s u m e d

5 .0 5 8 .029 1.986 4 8 .053 1 .2 1 2 4 0 .6 1 0 4 6 - .0 1 5 0 2.43981

E qual
v a r ia n c e s  n o t 
a s s u m e d

1.986 3 7 .9 9 2 .054 1 .2 1 2 4 0 .6 1 0 4 6 -.0 2 3 4 2.4482 1

FZ-LF (Left) E qual
v a r ia n c e s
a s s u m e d

2 .2 7 8 .149 -1 .04 6 18 .309 -1 .7 7 3 4 1 1 .6 9 5 1 0 -5 .3 3 5 1 .7 87 8 6

E qua l
v a r ia n c e s  n o t 
a s s u m e d

-1 .2 3 4 17 .89 9 .233 -1 .77 34 1 1 .4 3 6 9 6 -4 .7 9 4 1 .2 4 6 7 5



52

Student’s t  test for gender difference in right - side orbit ( SPSS V ersion  13 )

I n d e p e n d e n t  S a m p le s  T e s t

L e v e n e 's  T es t 
fo r Equality of 

V a ria n c e s t- te s t  fo r E quality  o f M ea n s

(2-taHed)

9 5 %  C o n fid en ce  
Interval o f th e  

D ifference
F Sig. t df D iffe rence D iffe rence Low er U pper

A L C -PL C  (Right) E qual
v a r ia n c e s
a s s u m e d

.21 4 .64 6 2 .3 0 8 4 8 .0 2 5 .5 2 6 0 0 .22 78 7 .06 78 3 .98417

E qual
v a r ia n c e s  n o t 
a s s u m e d

2 .3 0 8 4 7 .9 8 .02 5 .5 2 6 0 0 .2 2 7 8 7 .06782 .98 41 8

A LC -A EF (Right) E q u a l
v a r ia n c e s
a s s u m e d

2 .8 3 5 .09 9 1.1 22 48 .267 .8 4 9 2 0 .75 65 7 - .6 7 2 0 2 .3 7 0 4

E qual
v a r ia n c e s  not 
a s s u m e d

1.1 22 4 5 .4 5 .268 .8 4 9 2 0 .7 5 6 5 7 - .6 7 4 2 2 .3 7 2 6

A L C -P E F  (Right) E qual
v a r ia n c e s
a s s u m e d

1 .5 3 6 .221 -.557 4 8 .58 0 - .4 0 6 4 0 .72941 -1 .8 7 3 1 .0602

E qua l
v a r ia n c e s  n o t 
a s s u m e d

-.557 4 4 .3 7 .580 - .4 0 6 4 0 .72941 -1 .8 7 6 1 .0 63 3

A LC -O C  (Right) E qual
v a r ia n c e s
a s s u m e d

4 .9 9 9 .030 .194 4 8 .847 .1 4 3 2 0 .7 3 8 8 5 -1 .3 4 2 1 .6 28 8

E qual
v a r ia n c e s  n o t 
a s s u m e d

.194 4 2 .2 9 .847 .1 4 3 2 0 .7 3 8 8 5 -1 .3 4 8 1 .6 34 0

A E F -O C  (Right) E qual
v a r ia n c e s
a s s u m e d

.736 .395 .14 6 4 8 .884 .0 8 1 2 0 .5 5 4 3 2 -1 .0 3 3 1 .1957

E qual
v a r ia n c e s  n o t 
a s s u m e d

.146 46 .1 8 .884 .0 8 1 2 0 .5 5 4 3 2 -1 .0 3 4 1 .1 96 9

A E F -P E F  (Right) E qual
v a r ia n c e s
a s s u m e d

1 .0 7 0 .306 -1 .8 48 .070 -1 .0 1 0 8 0 .54641 -2 .1 0 9 .08 78 4

E qual
v a r ia n c e s  n o t 
a s s u m e d

-1 .8 4 6 .2 6 .071 -1 .0 1 0 8 0 .54641 -2.111 .08891

P E F -O C  (Right) E qual
v a r ia n c e s
a s s u m e d

.04 0 .843 1 .2 2 5 48 .227 .5 3 7 6 0 .4 3 8 9 0 -.3 4 4 9 1.4201

E qual
v a r ia n c e s  not 
a s s u m e d

1 .2 25 47 .6 7 .227 .5 3 7 6 0 .43 89 0 -.3 4 5 0 1 .4202
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Independent Samples Test
L e v e n e 's  
T e s t  fo r 

E quality  of 
V a ria n c e s t- te s t fo r E quality  o f M e a n s

(2-taH ed)

9 5 %  C o n fid en ce  
In terval o f the  

D ifference
F Sig . t df D iffe ren ce D iffe rence Low er U p p er

S F -C M S O F  (R igh t) E qua l
v a r ia n c e s
a s s u m e d

.00 2 .967 2 .1 7 2 4 8 .03 5 1 .4 2 5 6 0 .6 5 6 4 5 .1 0 5 7 2 2 .7 4 5 5

E qua l
v a r ia n c e s  n o t 
a s s u m e d

2 .1 7 2 4 7 .9 0 4 .03 5 1 .4 2 5 6 0 .6 5 6 4 5 .1 0 5 6 5 2 .7 4 5 6

S F -O C  (R igh t) E qua l
v a r ia n c e s
a s s u m e d

.13 4 .71 6 2 .2 5 7 48 .0 2 9 1 .3 7 6 8 0 .61001 .1 5 0 3 0 2 .6 0 3 3

E qua l
v a r ia n c e s  n o t 
a s s u m e d

2 .2 5 7 4 6 .8 6 6 .02 9 1 .3 7 6 8 0 .61001 .1 4 9 5 3 2 .6041

S F -L F  (R ight) E qua l
v a r ia n c e s
a s s u m e d

.178 .67 9 .93 0 15 .36 7 1 .5 0 9 8 6 1 .6 2 3 3 4 -1 .9 5 0 4 .9 6 9 9

E qua l
v a r ia n c e s  not 
a s s u m e d

.9 5 4 14 .14 4 .3 5 6 1 .5 0 9 8 6 1 .5 8 2 2 3 -1 .8 8 0 4 .9 0 0 2

I n d e p e n d e n t  S a m p le s  T e s t
L ev en e 's  
T e s t  for 

E quality of 
V a ria n c e s t- te s t fo r E quality  o f M ea n s

(2-taHed)

95 %  C on fidence  
Interval of the  

D ifference
F Sig. t df D iffe rence D iffe rence Low er U pper

IF-CM IOF (Right) E qual
v a r ia n c e s
a s s u m e d

.74 3 .393 1 .5 09 4 8 .138 .7 7 5 6 0 .5 1 3 9 6 - .2 5 7 8 1 .8 08 9 8

E qual
v a r ia n c e s  n o t 
a s s u m e d

1 .5 09 4 7 .3 0 2 .13 8 .7 7 5 6 0 .5 1 3 9 6 - .2 5 8 2 1 .8 09 3 8

IF-O C  (Right) E qua l
v a r ia n c e s
a s s u m e d

.56 0 .458 1 .0 19 48 .31 3 .8 0 7 6 0 .79 25 2 - .7 8 5 9 2 .4 0 1 0 8

E qual
v a r ia n c e s  not 
a s s u m e d

1 .0 1 9 4 7 .9 8 7 .31 3 .8 0 7 6 0 .79 25 2 - .7 8 5 9 2 .4 0 1 0 9

IF-PM C IO N  (Right) E qual
v a r ia n c e s
a s s u m e d

.492 .487 -1 .66 8 48 .102 -1 .8 9 2 4 0 1 .1 3 4 7 3 -4 .17 4 .38 91 4

E qual
v a r ia n c e s  n o t 
a s s u m e d

-1 .6 6 8 4 6 .5 2 0 .10 2 -1 .8 9 2 4 0 1 .1 3 4 7 3 -4 .1 7 6 .39101
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I n d e p e n d e n t  S a m p le s  T e s t
L ev en e 's  
T e s t  for 

Equality of 
V a ria n c e s t- te s t  fo r E quality  o f  M ea n s

(2-taHed)

95 %  C o n fid en ce  
Interval o f th e  

D ifference
F Sig. t df D iffe rence D iffe rence L ow er U p p er

F Z -C M S O F  (Right) E qua l
v a r ia n c e s
a s s u m e d

.093 .762 .860 48 .394 .6 3 7 6 0 .7 4 1 7 8 -.8 5 3 8 2 .1 2 9 0 4

E qual
v a r ia n c e s  n o t 
a s s u m e d

.86 0 47 .961 .394 .6 3 7 6 0 .7 4 1 7 8 - .8 5 3 9 2 .1 2 9 0 8

FZ -C M IO F (Right) E qual
v a r ia n c e s
a s s u m e d

.01 4 .907 -.37 4 8 .710 - .2 2 5 2 0 .6 0 2 6 2 -1 .4 3 7 .98 64 4

E qual
v a r ia n c e s  not 
a s s u m e d

-.3 7 4 7 .9 9 5 .71 0 - .2 2 5 2 0 .6 0 2 6 2 -1 .4 3 7 .98 64 5

FZ -O C  (Right) E qual
v a r ia n c e s
a s s u m e d

1.52 .223 .600 48 .551 .4 2 8 8 0 .7 1 4 2 4 -1 .0 0 7 1 .8 64 8 8

E qual
v a r ia n c e s  not 
a s s u m e d

.600 46 .9 9 7 .551 .4 2 8 8 0 .71 42 4 -1 .0 0 8 1 .8 65 6 8

FZ-LF (Right) E qual
v a r ia n c e s
a s s u m e d

.99 0 .336 1.1 15 .30 7 1 .8 7 4 0 0 1 .7 7 3 3 3 -1 .9 0 6 5 .6 5 3 7 7

E qual
v a r ia n c e s  n o t 
a s s u m e d

1.2 14 .18 3 .25 9 1 .8 7 4 0 0 1 .5 9 3 9 9 -1.541 5 .2 8 8 6 4
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