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Measurement of Eyelid and
Orbital Fat Volume in Different Age
Groups by Computed Tomography

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee:: To compare the eyelid and orbital fat volume in different age groups. MMaa--
tteerriiaall  aanndd  MMeetthhooddss::  Sixty seven orbits of 39 subjects with normal orbital computed tomography
(CT) scans with an age range of 18-82 years were included in the study. Three dimentional (3D) con-
nected threshold region growing algorithm as a plugin to Image J, an image analysis software pack-
age developed by National Institute of Health (NIH) (U.S. Department of Health and Human
Services, USA) was used to measure the orbital and eyelid fat volume on axial computed tomogra-
phy sections. Measurements were compared in three different age groups. RReessuullttss::  There were 16
orbits in the first group (18-34 years), 33 in the second (35-60 years) and 18 in the third group (61
and up). Total volume (Orbit + eyelid) and total fat volume (Orbital+ eyelid) was noted to increase
with age (p= 0.0021). Eyelid fat volume also increased with age (p=0.0013). Total fat volume/Total
volume (p= 0.0041) and Eyelid fat volume/Total volume (p= 0.0033) was noted to increase with age.
Eyelid fat volume/Total fat volume also increased with age (p= 0.0042). Orbital fat volume showed
a trend of increase with age but this was not found to be statistically significant. (p= 0.072) The
proportion of mean orbital fat volume within mean total volume (p= 0.688) did not show any change
with age. CCoonncclluussiioonn:: The total fat volume and eyelid fat volume as well as their percentage of the
total volume increased with age. Percentage of eyelid fat volume of the total fat volume increased
with age as well. These observations suggest that orbital fat expansion may occur with aging and
fat excision may have a role in blepharoplasty for treatment of upper and lower eyelid prominence.
This technique may be useful in further future studies regarding the anatomy and distribution of
eyelid and orbital fat. 

KKeeyy  WWoorrddss::  Eyelids; orbit; adipose tissue; aging 

ÖÖZZEETT  AAmmaaçç::  Bu araştırmada farklı yaş gruplarında göz kapağı ve orbita yağ hacminin kar-
şılaştırılması amaçlanmıştır. GGeerreeçç  vvee  YYöönntteemmlleerr::  Onsekiz ile 82 yaşları arasındaki 39 kişinin 67
normal orbita bilgisayarlı tomografisi (BT) araştırmaya dahil edilmiştir. Gözkapağı ve orbita yağ
hacmi, Ulusal Sağlık Enstitüsü (NIH) (A.B.D. Sağlık Bakanlığı bünyesinde) tarafından geliştirilmiş
bir görüntü analizi programı olan Imaj J ile birlikte üç boyutlu büyüyen bağlantılı eşik bölge algo-
ritması kullanılarak aksiyel BT kesitlerinde ölçülmüştür. Bulunan ölçümler üç ayrı yaş grubunda
karşılaştırılmıştır. BBuullgguullaarr:: Birinci grupta (18-34 yaş) 16 orbita, ikinci grupta (35-60 yaş) 33 ve
üçüncü grupta (61yaş ve üzeri) 18 orbita bulunmaktaydı. Total hacim (Orbita + göz kapağı) ve total
yağ hacminin (Orbita + göz kapağı) yaş ile beraber arttığı görülmüştür (p= 0.0021). Gözkapağı yağ
hacminin de yaş ile beraber arttığı izlenmiştir (p= 0.0013). Total yağ hacmi/Total hacim (p= 0.0041),
Gözkapağı yağ hacmi /Total hacim (p= 0.0033) ve Gözkapağı yağ hacmi/Total yağ hacmi (p= 0.0042)
oranlarının da yaş ile beraber arttığı gözlenmiştir. Orbita yağ volümü yaşla beraber bir artış gös-
termiş fakat istatistiksel olarak anlamlı bulunmamıştır. (p= 0.072) Orbita yağ hacmi/Total hacim
(p= 0.688) oranının yaş ile beraber değişmediği izlenmiştir. SSoonnuuçç::  Total yağ hacmi ve göz kapağı
yağ hacmi ile bunların total hacime oranlarının yaşla beraber arttığı gözlenmiştir. Gözkapağı yağ
hacminin de total yağ hacmine oranının yaşla arttığı görülmüştür. Bu bulgular yaşla beraber orbita
yağ dokusunun genişleme gösterebilecegini ve üst/alt kapak blefaroplastisinde yağ dokusu çıkartıl-
masının rolünü desteklemektedir. Bu yöntem, gelecekteki orbitanın anatomisi ve orbita ve göz ka-
pağı yağ dokusunun dağılımı ile ilgili çalışmalarda kullanılabilecek faydalı bir tekniktir.
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om pu ter to mog rap hic (CT) di gi tal da ta and
spe ci al off-li ne au to ma tic or se mi-au to ma tic
CT ima ge pro ces sing tech ni qu es ha ve be en

used to me a su re vo lu mes of or bi tal soft tis su e, ex-
tra o cu lar musc le, or bi tal fat and to tal bony or bit
with ac cu ra te and rep ro du cib le re sults.1-4 To our
know led ge, the re is only one study which analy -
zed the vo lu me of dif fe rent or bi tal com po nents in
nor mal sub jects wit ho ut clas si fi ca ti on in dif fe rent
age gro ups.1 Re cently, Darcy et al. eva lu a ted mag-
ne tic re so nan ce ima ging cha rac te ri za ti on of or bi -
tal chan ges with age and as so ci a ted con tri bu ti ons
to lo wer eye lid pro mi nen ce.5 One li mi ta ti on of that
study is the ex tra po la ti on of or bi tal vo lu me from
an are a me a su re ment of a sing le sa git tal mag ne tic
re so nan ce ima ging sli ce.

In our study, we me a su red eye lid and or bi tal
fat vo lu me in dif fe rent age gro ups using di gi tal
ima ge analy sis ba sed on or bi tal CT scans. A three-
di men ti o nal (3D) con nec ted thres hold re gi on gro -
wing al go rithm as a plu gin to Ima ge J, an ima ge
analy sis soft wa re pac ka ge de ve lo ped by Na ti o nal
Ins ti tu te of He alth (NIH), was used to me a su re the
or bi tal and eye lid fat vo lu me on axi al com pu ted to-
mog raphy sec ti ons.

MA TE RI AL AND MET HODS
Sixty seven or bits of 39 sub jects with nor mal or bi -
tal com pu ted to mog raphy (CT) with an age ran ge
of 18-82 ye ars we re inc lu ded in the study. Only the
or bi tal CT scans ( Mul tis li ce spi ral CT scan ner, HiS-
pe ed Adv SYS#MSC1, GE Me di cal Systems, Wa u -
ke sa, WI, USA) that we re per for med in our
Ra di o logy De part ment bet we en July 2000- July
2002 and re por ted as nor mal by the ne u ro ra di o lo -
gists we re ob ta i ned from the da ta ba se and inc lu ded
in the study. All CT scans we re per for med when
the pa ti ents in su pi ne po si ti on. The se or bi tal CT
scans we re re-eva lu a ted by one of the aut hors of
the study (AA) and they we re con fir med to be nor-
mal. If an or bi tal pat ho logy was no ted in one or bit,
that si de was exc lu ded from the study, ot her wi se,
both or bits of the sa me sub ject we re inc lu ded in
the study. The pa ti ents’ charts we re re vi e wed and
pa ti ents with pri mary oph thal mo lo gic di se a ses, in-
fec ti on, and a his tory of thyro id di se a se and pre vi -

o us ope ra ti on aro und the pe ri or bi tal re gi on we re
exc lu ded. Ot her exc lu si on cri te ri as inc lu ded con-
ge ni tal cra ni o fa ci al ab nor ma li ti es, bi la te ral fa ci al
tra u ma, in trac ra ni al he morr ha ge, and tu mor in vol -
ving the mid fa ce. 

3D con nec ted thres hold re gi on gro wing al go -
rithm as a plu gin to Ima ge J, an ima ge analy sis soft-
wa re pac ka ge de ve lo ped by NIH, was used to
me a su re the or bi tal and eye lid fat vo lu me on 3
mm-thick axi al com pu ted to mog raphy sec ti ons
(512x512 mat rix)

The ori gi nal ima ges we re trans fer red to NIH
Ima geJ prog ram in our re se arch com pu ter system
(IBM Think pad T23,uti li zing Win dows 2000 OS).
The to tal of or bi tal and eye lid soft tis su e vo lu me
was de sig na ted as to tal vo lu me. The to tal vo lu me
was me a su red by 3D con nec ted thres hold re gi on
gro wing al go rithm af ter ma nu ally tra cing the me-
di al and la te ral or bi tal wall inc lu ding the eye lid soft
tis su es (Figure 1). The bor ders of the or bit was de-
ter mi ned with the fol lo wing land marks: fron tal bo -
ne su pe ri orly, fron tozy go ma tic su tu re la te rally,
in fe ri or or bi tal rim in fe ri orly and an te ri or lac ri -
mal crest me di ally.7 An te ri or or bi tal bo un dary is
de fi ned by a li ne pas sing from the most an te ri or
as pects of the me di al la te ral or bi tal walls.7-9 The

FIGURE 1: Total volume including orbital and eyelid soft tissue volume
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pos te ri or li mit was de fi ned by a li ne con nec ting
the me di al and la te ral walls of the op tic fo ra men
wit hin the or bit, thus exc lu ding the op tic ca nal
for vo lu me me a su re ments.8 The sum of or bi tal
and eye lid fat vo lu me was de sig na ted as to tal fat
vo lu me. It was me a su red by a 3D con nec ted
thres hold re gi on gro wing al go rithm wit hin the
bor ders of the spa ce de sig na ted as to tal vo lu me
(Figure 2). Eye lid fat vo lu me was aga in me a su red
by the sa me met hod af ter ma nu ally tra cing the
me di al and la te ral or bi tal wall in every sli ce, the
pos te ri or li mit be ing a stra ight li ne (al so ma nu -
ally tra ced in every sli ce) pas sing from the most
an te ri or as pects of the me di al and la te ral or bi tal
walls (Figure 3).7-9 

For me a su re ment of eye lid or to tal fat vo lu me,
ten dif fe rent po ints in si de the fat wit hin the de fi -
ned spa ce we re iden ti fi ed. The se po ints ser ved for
thres hold de ter mi na ti on of the in ten sity of fat for
that spe ci fic CT scan. Then a po int was se e ded in -
to the or bi tal fat to ser ve as the ‘star ting po int’ for
the 3D con nec ted thres hold gro wing al go rithm.
The al go rithm “ex pand s” this po int in thre e di men-
si ons inc lu ding only tho se pi xels wit hin the pre de -
ter mi ned in ten sity thres hold in the ma nu ally

drawn re gi on of in te rest. The to tal of or bi tal and
eye lid soft tis su e vo lu me was cal cu la ted in a si mi -
lar fas hi on. The prog ram ge ne ra tes a pi xel co unt of
the de sig na ted spa ce in each sli ce of the scan and
then adds the va lu es from each sli ce to ob ta in the
vo lu me. The to tal num ber of pi xels in the de sig -
na ted spa ce is mul tip li ed by a con ver si on fac tor
rep re sen ta ti ve of the di men si on of a sing le vo xel.
Each vo xel (ele men tary unit of vo lu me) is 0.37
mm3 in di men si on. The vo lu me was cal cu la ted by
mul tipl ying the num ber of vo xels in every sli ce
with the vo lu me of each vo xel. A se pa ra te cal cu la -
ti on was do ne for to tal vo lu me, to tal and eye lid fat
vo lu me. 

The rep ro du ci bi lity of the me a su re ments was
con fir med by ta king three dif fe rent me a su re ments
and the ave ra ge of three me a su re ments was used
for cal cu la ti on. Me a su re ments we re com pa red in
thre e dif fe rent age gro ups. Sta tis ti cal analy sis was
per formed by analy sis of va ri an ce (ANO VA). Com-
pa ri son of me ans bet we en thre e age gro ups we re
per for med using Tu key’s ho nestly sig ni fi cant dif-
fe ren ce (HSD) test.

FIGURE 2: Total fat volume shown as red including orbital and eyelid fat vol-
ume. It was measured by 3D connected threshold region growing algorithm
within the borders of the space designated as total volume

FIGURE 3: Eyelid fat volume shown as red measured by 3D connected
threshold region growing algorithm after manually tracing the medial and lat-
eral orbital wall, the posterior limit being a straight line connecting the lateral
and media orbital walls
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RE SULTS
The re we re 16 or bits in the first gro up (18-34 ye -
ars), 33 in the se cond (35-60 ye ars) and 18 in the
third gro up (61 and up). The to tal vo lu me (Or bit +
eye lid) (Tab le 1) (By using Tu key’s test the to tal vo -
lu me in age 60+ gro up was fo und to be sig ni fi cantly
hig her than the to tal vo lu me in age 18-34 gro up as
well as 35-60 gro up) and to tal fat vo lu me (Or bi tal+
eye lid) was no ted to in cre a se with age (p=0.0021)
(Tab le 2) (with Tu key’s test to tal fat vo lu me in age
60+ gro up was fo und to be sig ni fi cantly hig her than
the to tal fat vo lu me in age 18-34 gro up). Eye lid fat
vo lu me al so in cre a sed with age (p=0.0013) (Tab le
3) (with Tu key’s test eye lid fat vo lu me in both age
35-60 and age 60+ gro ups was fo und to be sig ni fi -
cantly hig her than the eye lid fat vo lu me in age 18-
34 gro up).

The pro por ti on of me an to tal fat vo lu me wit -
hin me an to tal vo lu me (p=0.0041) (Tab le 4) (with
Tu key’s test, the pro por ti on of me an to tal fat vo lu -
me wit hin me an to tal vo lu me in age 60+ gro up was
fo und to be sig ni fi cantly hig her than age 18-34 gro -
up) and the pro por ti on of me an eye lid fat vo lu me
wit hin me an to tal vo lu me (p=0.0033) was no ted to
in cre a se with age (with Tu key’s test the pro por ti -
on of me an eye lid fat vo lu me wit hin me an to tal vo -
lu me in both age 35-60 gro up and 60+ gro up was
fo und to be sig ni fi cantly hig her than age 18-34 gro -
up). The pro por ti on of eye lid fat vo lu me wit hin to -
tal fat vo lu me al so in cre a sed with age (p=0.0042)

(Tab le 5) (with Tu key’s test the pro por ti on of eye-
lid fat vo lu me wit hin to tal fat vo lu me in both age
35-60 and 60+ gro upb was fo und to be sig ni fi cantly
hig her than the pro por ti on in age 18-34 gro up).
Or bi tal fat vo lu me sho wed a trend of in cre a se with
age but this was not fo und to be sta tis ti cally sig ni -
fi cant. (p= 0.072) (Tab le 6). The pro por ti on of me -
an or bi tal fat vo lu me wit hin me an to tal vo lu me
(p=0.688) did not show any chan ge with age. (With
Tu key’s test com pa ri son of me ans among thre e age
gro ups we re not fo und to be sta tis ti cally sig ni fi -
cant). 

DIS CUS SI ON
Va ri o us met hods to me a su re or bi tal vo lu mes ha ve
be en used in the past, inc lu ding li ne ar me a su re -
ments, ste re o ra di og raphy, ra di og rap hic to mog -
raphy, and in vit ro dye stu di es in ani mals. The se
stu di es ha ve be en li mi ted to bony or bit vo lu mes,
dry-skull in vit ro de ter mi na ti ons, or gross es ti ma -
tes of in vi vo bony or bit vo lu me from pla in ra di og -
rap hic li ne ar me a su re ments. Li ne ar met hods suf fer
from gross es ti ma tes of the ir re gu lar poly morp hic
and slightly el lip so id sha pe of the bony or bit, and
they led to vo lu met ric de ter mi na ti ons of fil ler ma-
te ri als in dry skulls. Alt ho ugh use ful for es ti ma ting
bony or bit vo lu me, no ne of the se met hods co uld
eva lu a te soft-tis su e or bi tal con tents or be used for
prac ti cal in vi vo study of cli ni cal sub jects. This has
now be en ma de pos sib le using la te-ge ne ra ti on
com pu ted to mog rap hic scan ners and off-li ne com-

Age (yr) Mean total volume (cm3)

18-34 31.275 ± 2.5

35-60 33.01212 ± 2.9

61- 35.44444 ± 4.4

TABLE 1: Mean total volume (orbit+eyelid) in 
three different age groups.

Age (yr) Mean total fat volume (cm3)

18-34  9.9 ± 1.0

35-60 11.5 ± 2.4

61- 12.7 ±  2.4

TABLE 2: Mean total fat volume (orbit+eyelid) in 
three different age groups.

Age (yr) Total eyelid fat volume (Mean) (cm3)

18-34    0.9 ±  0.3

35-60  1.9 ±  1

61-  2.1 ±  0.7

TABLE 3: Mean eyelid fat volume in 
three different age groups.

Age (yr) Total fat volume/ Total volume 

18-34 0.31 ± 0.03

35-60 0.34 ± 0.05

61- 0.35 ± 0.04

TABLE 4: The proportion of mean total fat volume
within mean total volume in three different age groups
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pu ter ima ging pro ces sing. Bony or bi tal vo lu me, to -
tal soft tis su e or bi tal vo lu me, glo be vo lu me, to tal
fat vo lu me and to tal ne u ro mus cu lar tis su e vo lu me
we re me a su red with this met hod.1 In the study of
For bes et al. up per li mits of nor mal va lu es we re re-
por ted as 30.1 cm3, 20.0 cm3, 14.4 cm3, 6.5 cm3 for
the adult bony or bit, soft tis su e exc lu si ve of the glo -
be, or bi tal fat and musc le res pec ti vely in 29 pa ti -
ents (58 or bits).1 The re we re small dif fe ren ces
bet we en men and wo men as well as right and left
or bits of the sa me per son. The ac cu racy of tech ni -
qu es was es tab lis hed as 7-8% for the  or bit struc tu -
ral vo lu mes in physi cal phan toms and in si mu la ted
si li co ne or bit phan toms in dry skulls. We cal cu la -
ted the to tal vo lu me inc lu ding the or bit and eye lid
to dec re a se the er rors du e to dif fi culty to de fi ne the
an te ri or bor der of the or bit, and used the se va lu es
as de no mi na tors in our cal cu la ti ons. In the study
of For bes et al. me an or bi tal fat vo lu me was re por -
ted as 10.10 cm3 and 11.19 cm3 in fe ma les and ma -
les, res pec ti vely.1 The se va lu es are slightly smaller
than ours sin ce we cal cu la ted the to tal fat vo lu me
inc lu ding the eye lid fat. 

Ra mi e ri et al. used com mer ci ally ava i lab le
soft wa re (Mi mics; Ma te ri a li se, Lo u va in, Bel gi um)
to cal cu la te or bi tal bony vo lu me (OV) and fat vo l-
u me (FV) in pa ti ents with enoph thal mi a af ter blow
out frac tu res.7 Re cently, Re gens burg et al. va li da ted
this met hod and as ses sed the in tra ob ser ver and in-
te rob ser ver va ri a bi lity of the ir cal cu la ti ons of bony
or bi tal vo lu me, or bi tal fat vo lu me and ex tra o cu lar
musc le vo lu me on CT scans of hu mans.6 They al so
used ma nu al seg men ta ti on and re gi on gro wing
(com pu ter-as sis ted se pa ra ti on of dif fe rent tis su es)
met hod, the sa me met hod that we used in our
study. They conc lu ded that cal cu la ting or bi tal soft
tis su e vo lu me using this tech ni qu e from CT scans
was re li ab le and ac cu ra te.

We eva lu a ted the to tal and eye lid fat vo lu me
in dif fe rent age gro ups. The study by For bes et al.
did not analy ze the me a su re ments in dif fe rent age
gro ups. We no ted an in cre a se in to tal fat vo lu me
and eye lid fat vo lu me with aging. Sin ce ra ce and
gen der may play a ro le in the se me a su re ments and
po ten ti ally ca u se er rors, we al so measured the pro-
por ti on of me an to tal fat vo lu me wit hin me an to -
tal vo lu me, the pro por ti on of me an eye lid fat
vo lu me wit hin me an to tal vo lu me and the pro por -
ti on of eye lid fat vo lu me, wit hin to tal fat vo lu me
which we re al so no ted to be in cre a sed with aging.

In cre a se in me an eye lid fat vo lu me with
aging is an ex pec ted fin ding which go es along
with the her ni a ted fat pads se en in el derly po pu -
la ti on. The ove rall in cre a se in to tal fat vo lu me is
in con trast with the com mon con cept of the or bi -
tal fat dec re a sing with age.10 Re cently Darcy et al.
eva lu a ted MRI ima ges of 40 sub jects and fo und
that in fe ri or pe ri o cu lar soft-tis su e are a an te ri or to
the an te ro pos te ri or glo be axis in cre a sed with
aging.5 The lar gest con tri bu tor to this si ze in cre a -
se was fat ex pan si on. They al so fo und that to tal
or bi tal fat in cre a sed with aging. They conc lu ded
that fat ex ci si on had a cle ar ro le in the lo wer eye-
lid blep ha rop lasty for the tre at ment of lo wer eye-
lid pro mi nen ce. The ma jor li mi ta ti on of this study
is the ex tra po la ti on of or bi tal vo lu me from an are -
a me a su re ment of a sing le sa git tal mag ne tic re so -
nan ce ima ging sli ce. In our study, alt ho ugh a
trend of in cre a se was no ted in or bi tal fat vo lu me
with aging, it did not re ach a sta tis ti cal sig ni fi -
can ce. This may be du e to our samp le si ze. The
pro por ti on of or bi tal fat vo lu me wit hin the to tal
vo lu me did not show any chan ge with aging. The
lar gest con tri bu tor to increased to tal fat vo lu me
was the pre sep tal fat in our study. Re cenly anot -
her study sho wed in cre a sed cur va tu re of the lo -

Age (yr) Eyelid fat volume/Total fat volume 

18-34     0.09 ±  0.01

35-60   0.15 ±  0.03

61-     0.16 ±  0.03

TABLE 5: The proportion of mean eyelid fat volume
within mean total fat volume in three different age groups

Age (yr) Eyelid fat volume/Total fat volume 

18-34    0.28 ±  0.03

35-60 0.28 ±  0.04

61-   0.29 ±  0.03

TABLE 6: The proportion of mean orbital fat volume
within mean total fat volume in three different age groups
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wer eye lid fat with aging using CT scan. Exact
me a su re ment of fat vo lu me was not the ob jec ti ve
of the ir study.11

Alt ho ugh the ob ser ved in cre a se in or bi tal fat is
the op po si te of what is cli ni cally ob ser ved with ot -
her sub cu ta ne o us fat tissues of the fa ce, the physi -
o logy of or bi tal fat is dif fe rent from ot her
sub cu ta ne o us adi pocy tes of the body. Cas ta na res
re ported mul tip le dis sec ti ons of sub jects who di ed
as a re sult of star va ti on or mal nut ri ti on still had a
“nor ma l” amo unt of or bi tal fat.12 Si res et al. de mon-
s tra ted that or bi tal fat had a dif fe rent li poly tic ra te
when compared to sub cu ta ne o us fat, with a hig her
per cen ta ge of un sa tu ra ted fat.13 The ob ser ved in-
cre a se in or bi tal fat may be ca u sed by adi pocy te hy-
perp la si a/hyper trophy that is grossly unaf fec ted by
the sta te of body no u rish ment. Anot her pos sib le
exp la na ti on is chro nic flu id ac cu mu la ti on in the or-
bi tal fat, such as lymphe de ma, be ca u se nor mal or-
bi tal fat is de vo id of lympha tics, le a ving it
es pe ci ally pro ne to flu id ac cu mu la ti on.14

The fin dings of this study will pro bably not
ans wer the de ba te re gar ding whet her the eye lid fat
ne eds to be re mo ved or not du ring lo wer eye lid
blep ha rop lasty. As in any ot her cos me tic pro ce du -
res, in di vi du a li za ti on is still the best ap pro ach for
the sur ge ons. Fa ci al aging is a sum ma ti on of both
hard and soft tis su e chan ges which oc cur thro ug -
ho ut li fe.15,16 Pes sa et al. re por ted that the cra ni o fa -
ci al ske le ton re mo dels thro ug ho ut adult ho od and

chan ges in the ske le tal arc hi tec tu re im part the ir ef-
fects on the overl ying soft tis su es.15 They sho wed
that, with aging, the or bi tal rim mo ves pos te ri orly
re la ti ve to the an te ri or cor ne a. They sta ted that
over re sec ti on of or bi tal fat du ring lo wer blep ha -
rop lasty might ac cen tu a te  the prop to tic ap pe a ran -
ce of the eye which oc curs na tu rally with aging du e
to or bi tal re mo de ling. They sug ges ted that the in-
di vi du als with a ne ga ti ve vec tor can be iden ti fi ed
pre o pe ra ti vely by the cli ni cal tri ad of scle ral show,
pro mi nent me di al fat, and a pro mi nent na so ju gal
cre a se. The se in di vi du als li ke wi se ex hi bit ma xil lary
hypop la si a and may be mo re pro ne to comp li ca ti -
ons af ter blep ha rop lasty.

In conc lu si on, this tech ni qu e for or bi tal and
eye lid fat vo lu me me a su re ments on axi al com pu -
ted to mog raphy sec ti ons using 3D con nec ted thres -
hold re gi on gro wing al go rithm as a plu gin to Ima ge
J is easy and rep ro du cib le. It can be used in fu tu re
stu di es re gar ding the ana tomy and dis tri bu ti on of
eye lid and or bi tal fat, Gra ve’s di se a se and ot her or-
bi tal disorders. The to tal fat vo lu me and eye lid fat
vo lu me as well as the ir per cen ta ge in the to tal vo l-
u me were no ted to in cre a se with aging. The se ob-
ser va ti ons sug gest that or bi tal fat ex pan si on may
oc cur with aging and fat ex ci si on may ha ve a ro le
in blep ha rop lasty for tre at ment of up per and lo wer
eye lid pro mi nen ce. As in any ot her cos me tic pro-
ce du res, in di vi du a li za ti on is still the best ap pro ach
for the sur ge ons.
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