
CHAPTER IV
RESULTS

T he d a ta  in  each  w all o f  the  o rb it w ill be  d escrib ed  as fo llow s.

Medial wall
T he m ed ia l w all m easu rem en ts w ere tak en  from  the m id po in t o f  an terior 

lacrim al crest ( as the  con stan t lan d m ark  ) to  the  crest o r fo ram in a  w ith in  the 

o rb it and  am o ng  these  foram ina. T he m eans and  stand ard  d ev ia tio n s are show n  in 

T able  2.

E ach  m ed ia l w all con ta in ed  the  an te rio r and  p o s te rio r e th m o ida l foram ina. 

T he average  d istan ce  from  the constan t lan d m ark  to  the  an te rio r ethm oidal 

fo ram en  w as 23 .49  ± 2 .64  m m . T he m ost com m o n  lo ca tio n  o f  the  an terior 

e thm oidal fo ram in a  w as at the  fron toethm oid  su tu re  line. O n ly  15 %  o f  this 

fo ram en  w as lo ca ted  superio rly  to  th is su tu re  line  at the  d is tan ce  o f  1.95 ±  0 .70 

m m . S ix ty  - tw o  o rb its  h ad  m ore than  one p o s te rio r e th m o id a l foram en. The 

average  d is tan ce  from  the con stan t lan d m ark  to the  farth est p o ste rio r ethm oidal 

fo ram en  w as 35 .96  ± 2 .47  m m . W ith  reference  to  the  p o s te rio r ethm oidal 

fo ram en , th e  op tic  canal could  be found at 6 .26  ± 1.60 m m  poste rio rly  in 

average.

C o m p ariso n  b etw een  genders and sides o f  the  d is tan ces  m easu red  in  the 

m ed ia l w all is show n  in  T able  3. R ela ted  to  the  side, there  w ere  sign ifican t 

d iffe rences in  th e  average  d istance  from  the an te rio r lac rim al crest to  the  

p o ste rio r lac rim al crest, the  average d istance  from  the  an te rio r lacrim al crest to 

the  an te rio r e th m o ida l fo ram en  and  the averag e  d is tan ce  from  the an terior 

lacrim al crest to  the  p o ste rio r e thm oidal fo ram en  b e tw een  tw o  sides regard less o f
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gender. B e tw een  tw o  sides in  fem ale , there  w ere  sign ifican t d ifferences in  the 

average d istan ce  from  the  an terio r lacrim al crest to the  an te rio r e thm oidal 

fo ram en , the  averag e  d istance  from  the an terio r lacrim al fo ram en  to  the  poste rio r 

e thm oidal fo ram en  and  the  average d istance  from  the  an te rio r e thm oidal foram en 

to  the  op tic  canal. R egard ing  to the gender, there  w as s ign ifican t d ifference  in the 

d istance  from  the  an te rio r lacrim al crest to the p o ste rio r lacrim al crest betw een  

bo th  gen d ers in  rig h t side.

T ab le  2 : T he d istan ces m easu red  in the  m ed ial w all o f  the o rb its  (ท  =  100 )

The distance Mean ± SD 
(mm)

1. anterior lacrimal crest - posterior lacrimal crest 6.65 ± 1.00
2. anterior lacrimal crest - anterior ethmoidal foramen 23.49 ± 2.64
3. anterior lacrimal crest - posterior ethmoidal foramen ( farthest ) 35.96 ± 2.47
4. anterior lacrimal crest - optic canal ( medial aspect ) 42.18 ± 2.33
5. anterior ethmoidal foramen - optic canal ( medial aspect ) 19.44 ± 1.97
6. anterior ethmoidal foramen - posterior ethmoidal foramen (farthest) 13.19 ± 1.98
7. posterior ethmoidal foramen - optic canal ( medial aspect ) 6.26 ± 1.60
8. anterior ethmoidal foramen above frontoethmoid suture line* 1.95 ±0.70

* It was found only in 15 orbits.
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m edial w all o f  the  o rb it

Table 3 : Comparison between genders and sides of the distances measured in the

The distance Total (ท=100) Male (ท=50) Female (ท=50)
Mean 1 SD (mm) Mean ± SD (mm) Mean 1 SD (mm)

Lt. side Rt. side Lt. side Rt. side Lt. side Rt. side
(ท=50) (ท=50) (ท=25) (ท=25) (ท=25) (ท=25)

1. ALC-PLC 6.51 ± 1.14 6.80 ± 0.84a 6.75 ± 1.29 7.06 ± 0.81 6.271 0.94 6.53 1 0.80b
2. ALC - AEF 23.11 ±2.57 23.86 ± 2.68b 23.62 ± 2.66 24.28 ± 2.97 22.60 1 2.41 23.43 1 2.34c
3. ALC - PEF 35.58 ± 2.35 36.39 ± 2.56b 35.52 ± 2.56 36.13 ± 2.92 35.64 1 2.16 36.54 1 2.18c
4. ALC - OC 42.10 ± 2.06 42.27 ± 2.59 41.84 ± 2.52 42.34 ± 3.05 42.36 1 1.47 42.201 2.08
ร. AEF - OC 19.62 ± 2.00 19.26 ± 1.94 19.21 ± 2.03 19.30 ± 1.75 20.04 1 1.93 19.22 ±2.15c
6. AEF - PEF 13.16 ± 2.00 13.23 ± 1.98 12.69 ± 2.28 12.7212.11 13.65 11.58 13.73 1 1.73
7. PEF - OC 6.26 ± 1.66 6.25 ± 1.56 6.5011.29 6.52 1 1.49 6.03 11.97 5.98 11.62

3. p < 0.05 vs left side 
b p < 0.01 vs left side 
c p < 0.05 vs female on the left 
d p < 0.05 vs male on the right 
( In details, see Appendix B )

ALC = anterior lacrimal crest
PLC = posterior lacrimal crest
AEF = anterior ethmoidal foramen
PEF = posterior ethmoidal foramen ( farthest )
o c  = optic canal ( medial aspect )
FESL = frontoethmoid suture line
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The superior wall measurements were taken from the supraorbital foramen 
or notch to the superior orbital fissure, optic canal and lacrimal foramen. The 
means and standard deviations are shown in Table 4.

The average distance from the supraorbital foramen to the closest margin 
o f  superior orbital fissure was 40.01 ± 2.36 mm and to the superior aspect o f  

optic canal was 44.65 ± 2.33 mm. The lacrimal foramen could be found only 37 

%, composing o f  20 left-side orbits ( 7 males and 13 females ) and 17 right-side 
orbits ( 1 0  males and 7 females ). Most o f  the lacrimal foramen was single 
foramen. The double foramina were detected in 5 orbits ( 1 left-side female and 4 
right-side male ). If the double foramen were found, the only shorter distance 
was measured. The average distance from the supraorbital foramen to the 
lacrimal foramen was 33.57 ± 3.47 mm.

Comparison between genders and sides o f  the distances measured in the 
superior wall is shown in Table 5. Related to the gender, there were significant 
differences in the average distance from the supraorbital foramen to the closest 
margin o f  superior orbital fissure and the average distance from the supraorbital 
foramen to the lateral aspect o f optic canal between both genders in the right-side 
orbit. Regarding to the side, there were significant differences in the average 
distance from the supraorbital foramen to the lacrimal foramen between two 
sides in male and between two sides when both genders were combined.

Superior wall or roof

หอสมุดกลาง สำนักงานวิทยทาพยากร 
จุฬาลงกรณ์มหาวิทยานัย
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Table 4 : The distances measured in the roof of the orbits (ท = 100 )

The distance Mean ± SD 
(mm)

1. supraorbital notch or foramen - closest margin of superior orbital fissure 40.01 ± 2.36
2. supraorbital notch or foramen - optic canal ( superior aspect ) 44.65 ± 2.33
3. supraorbital notch or foramen - lacrimal foramen * 33.57 ± 3.47

* The lacrimal foramen could be found only in 37 orbits. If the double foramina were 
observed, the only shorter distance was measured.

Table 5 : Comparison between genders and sides o f  the distances measured in the
roof o f  the orbit

The distance Total (ท=100) Male (n=50) Female (ท=50)
Mean ± SD (mm) Mean ± SD (mm) Mean ± SD (mm)

Lt. side Rt. side Lt. side Rt. side Lt. side Rt. side
(ท=50) (n=50) (ท=25) (ท=25) (ท=25) (ท=25)

1. SN(F) - SOF 39.84 ± 2.32 40.18 ± 2.41 40.06 ± 2.73 40.89 ± 2.37 39.63 ± 1.85 39.46 ± 2.27c
2. SN(F) - OC 44.84 ± 2.42 44.46 ± 2.24 45.39 ± 2.75 45.15 ±2.32 44.29 ± 1.94 43.77 ± 1.98c

Total (n=37) Male (ท=17) Female (ท=20)
Lt. side Rt. side Lt. side Rt. side Lt. side Rt. side
(ท=20) (ท=17) (ท=7) (ท=10) (ท=13) (ท=7)

3. SN(F) — LF* 32.65 ± 3.45 34.65 ± 3.28a 32.17 ± 2.30 35.27 ± 3.46b 32.91 ± 4.00 33.76 ± 3.02

* If the double foramina were appeared, the only shorter distance was calculated.
3. p < 0.05 vs left side 
b p < 0.05 vs male on the left
c p < 0.05 vs male on the right ( In details, see Appendix B )
SN(F) = supraorbital notch or foramen oc  = optic canal ( superior aspect )
SOF = closest margin of superior orbital fissure LF = lacrimal foramen
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The inferior wall measurements were taken from the orbital rim just above 
infraorbital foramen to the inferior orbital fissure, optic canal and posterior 
margin covering o f  the infraorbital nerve. The means and standard deviations are 
shown in Table 6.

The average distance from the orbital rim above the infraorbital foramen 
to the closest margin o f  inferior orbital fissure was 21.67 ± 1.96 mm and to the 

inferior aspect o f  the optic canal was 46.19 ± 2.78 mm. In all orbits, the 

infraorbital groove was not completely covered by a thin bony plate back to the 
inferior orbital fissure. The average distance o f  the bony cover was 12.33 ± 3.73 
mm.

Comparison between genders and sides o f  the distances measured in the 
inferior wall is shown in Table 7. No significant difference was found between 
genders and sides, except only one significant difference in the distance from the 
orbital rim above the infraorbital foramen to the posterior margin covering o f the 
infraorbital nerve between left and right sides in male.

Inferior wall or floor
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Table 6 : The distances measured in the floor of the orbits ( n = 100 )

The distance Mean ± SD 
(mm)

1. orbital rim above infraorbital foramen - closest margin of inferior 21.67 ± 1.96
orbital fissure
2. orbital rim above infraorbital foramen - optic canal ( inferior aspect ) 46.19 ± 2.78
3. orbital rim above infraorbital foramen - posterior margin covering of 12.33 ± 3.73
infraorbital nerve

Table 7 ะ Comparison between genders and sides o f  the distances measured in the
floor o f  the orbit

The distance Total (n=100) Male (n=50) Female (ท=50)
Mean ± SD (mm) Mean ± SD (mm) Mean ± SD (mm)

Lt. side Rt. side Lt. side Rt. side Lt. side Rt. side
(ท=50) (ท=50) (ท=25) (ท=25) (ท=25) (ท=25)

1. IF - IOF 21.88 ± 2.08 21.46 + 1.84 22.17 ± 0.44 21.85 ± 1.70 21.5812.11 21.07 11.92
2. IF - OC 45.85 ± 2.75 46.52 ± 2.80 46.45 ± 2.97 46.93 ± 2.82 45.25 1 2.43 46.1212.78
3. IF - PM 12.40 ±3.38 12.2514.08 12.34 ± 3.35 11.30 ±3.64a 12.47 1 3.47 13.20 1 4.36

3. p < 0.05 vs male on the left 
( In details, see Appendix B )

IF = orbital rim above infraorbital foramen 
IOF = closest margin of inferior orbital fissure 
oc = optic canal ( Inferior aspect )
PM = posterior margin covering of infraorbital nerve
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The lateral wall measurements were taken from the frontozygomatic 
suture to the superior and inferior orbital fissures, optic canal and lacrimal 
foramen. The means and standard deviations are shown in Table 8.

The average distance from the frontozygomatic suture to the closest 
margin o f  the superior orbital fissure was 34.50 ± 2.55 mm, to the closest margin 

o f  the inferior orbital fissure was 23.96 ± 2.31 mm and to the lateral aspect o f  the 

optic canal was 46.91 ± 2.38 mm.The lacrimal foramen could be found in some 

orbits, as described in the roof. The average distance from the frontozygomatic 
suture to the lacrimal foramen was 27.16 ± 3.69 mm.

Comparison between genders and sides o f  the distances measured in the 
lateral wall was shown in Table 9. In combination o f  two genders, the average 
distances from the frontozygomatic suture to the closest margin o f  the inferior 
orbital fissure and from the frontozygomatic suture to the lateral aspect o f  optic 
canal were significantly different between left and right sides. Considering each 
gender, there was a significant difference in the distance from the 
frontozygomatic suture to the lateral aspect o f optic canal between two sides in 
male. In female, a significant difference in the distance from the frontozygomatic 
suture to the closest margin o f  the inferior orbital fissure between two sides. 
Moreover, this distance in female was significantly shorter than in male only on

Lateral wall

the left side.



Table 8 : The distances measured in the lateral wall of the orbits (ท = 100 )

The distance Mean ± SD 
(mm)

1. frontozygomatic suture - closest margin of superior orbital fissure 34.50 ± 2.55
2. frontozygomatic suture - closest margin of inferior orbital Assure 23.96 ± 2.31
3. frontozygomatic suture - optic canal ( lateral aspect ) 46.91 ± 2.38
4. frontozygomatic suture - lacrimal foramen * 27.16 ± 3.69

* The lacrimal foramen could be found only in 37 orbits. If the double foramina were seen,
the only shorter distance was measured.
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lateral wall o f  the orbit
Table 9 : Comparison between genders and sides of the distances measured in the

The distance Total (ท=100) Male (ท=50) Female (ท=50)
Mean ± SD (mm) Mean ± SD (mm) Mean ± SD (mm)

Lt. side Rt. side Lt. side Rt. Side Lt. side Rt. side
(ท=50) (n=50) (ท=25) (ท=25) (ท=2ร) (ท=25)

1. FZ - SOF 34.31 ± 2.50 34.70 ± 2.62 34.56 ± 2.66 35.02 ± 2.58 34.05 ± 2.36 34.38 ± 2.66
2. FZ - IOF 23.24 ± 2.30 24.67 ±2.11a 23.94 ± 2.38 24.56 ±2.12 22.54 ± 2.04e 24.78 ± 2.14d
3. FZ - OC 47.23 ± 2.22 46.59 ± 2.51b 47.83 ± 2.65 46.80 ± 2.70c 46.62 ± 1.51 46.37 ± 2.33

Total (ท=37) Male (ท=17) Female (ท=20)
Lt. side Rt. side Lt. side Rt. side Lt. side Rt. side
(ท=20) (ท=17) (ท=7) (ท=10) (ท=13) (n=7)

4. FZ -  LF * 26.32 ± 3.62 28.16 ± 3.61 25.16 ± 2.31 28.93 ± 4.27 26.94 ±4.12 27.06 ± 2.24

* If the double foramina were presented, the only shorter distance was measured.

3. p < 0.001 vs left side 
b p < 0.05 vs left side 
c p < 0.01 vs male on the left 
d p < 0.001 vs female on the left 
G p < 0.05 vs male on the left 
( In details, see Appendix B )

FZ = frontozygomatic รนณre 
SOF = closest margin of superior orbital fissure 
IOF = closest margin of inferior orbital fissure 
o c  = optic canal ( lateral aspect )
LF = lacrimal foramen
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