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Background and Objective
The double-fold operation and blepharoplasty is the most common aesthetic procedure in Asia, but complications such as gross asymmetry, loss of folds, and scars
on the medial canthal region and upper eyelid are relatively common. To prevent
these complications, caused by displacement of fixation sutures secondary to excessive edema or hematoma. A long-term follow-up study shows that there was no gross
asymmetry, loss of folds, or visible or hypertrophic scars on the upper eyelid and
medial canthal region.And recent trend of quick combined approaches applied with
case by cases.For laser tissue interaction during laser blepharoplasty, We conducted
this study to document abrasion depth, skin color changes and histological reactions
after CO2 laser surgery in human skin. For log lasting result of skin rejuvenation effect
LED PDT lamp light therapy is helpful.

Materials and Methods
We operated more than 1000 patients with Ultrpulse CO2 laser, Tru-Pulse CO2
laser, contact Nd-Yag laser, diamond tip attached tactile sense luxar CO2 laser,Diomed
laser with various kind of endoscopic surgery performed. And each operation times
were recorded at operation room in below method of blepharoplasty,double fold operation. Classical incisional surgery, limited incisional surgery, non incisional surgery
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and compared it’s tips and pitfalls and complication and advantages.For loger lasting
result organic photodynamic skin rejuvenations were performed. And compared with
non-laser operation.Combined multiple periorbital approaches. For research in 10 face
lift patients with Fitzpatrick skin type VI, a 500mJ Tru-Pulse™ CO2 laser was irradiated on to bilateral preauricular skin surfaces scheduled for later resection. A 3mm
Mesa mode laser beam was irradiated in 1 to 5 passes, 5mm apart from the superior
pole to the inferior. After laser irradiation, skin color changes were analyzed using a
spectrophotometer and color reversal slide film exposed at a uniform distance with
the same light source.

Result
Variable laser vs scalpel
Operative time
			
			
			
			

Upper lid 40% faster
Lower lid 50% faster
Upper&lower lid 48% faster
Double fold 50 % faster than classical incisional method
38% faster than limited or half partial incisional method

Visibitity		

Excellent at all time Good after hemostasis

Bleeding		

Almost bloodless,

And study for laser tissue interaction, pinkish red color with mean L*, a*, b*
values of 60.98, 14.94, 4.67,respectively, after 1 pass, a light gray color of 66.16,
13.06, 2.11 after 2 passes, a uniform gray color of 3.34, 13.17, 4.56 after 3 passes,
a pale gray color of 67.44, 12.36, 1.87 after 4 passes, and a chamois-yellow color
of 63.86, 13.80, 4.41 after 5 passes. The abrasion depths coincided with the levels
of; the lower epidermis, the epidermo-papillary junction to upper layer of the papillary dermis, the mid layer of the papillary dermis, the papillary and reticular dermis
junction to the upper layer of the reticular dermis, and the mid layer of the reticular
dermis, respectively.

For saving times it is possible to approaches many another ancillary
approaches is possibles.
Conclusion: All patient satisfied with the laser operation, but the disadvatage of
laser safety,
high cost is the mat A long-term follow-up study shows that there was no gross
asymmetry, loss of folds, or visible or hypertrophic scars on the upper eyelid and
medial canthal region.
ter. Detailed anatomical visibility is very important of blepharoplasty as same as
modern surgery.
Combine approaches such as endotine,endoscopic reduction malarplasty,mandibular
angle plasty thread face lift,lateral canthoplasty, cantholysis,laser skin resurfacing and
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Fig 1. Asian laser blepharoplasty,diamond scalpel with contact laser with tactile sensation for medial and
lateral canthoplasty, cantholysis, canthotomy with clean visual field & precise operation,further dissection to
arcus marginalis for periosteal composite flapelevation. Why laser, because anterior and posterior lamellar
of eyelid structure in functional dynamic correction,layer by layer detailed anatomical structure is important
in modern eyelid surgery.
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Fig 2. Before and after 4 lid laser blepharoplasty,Kim’s backward modified V-Y advance laser assisted
lateral cantholysis,transconjunctival fat redistribution, canthotomy and canthoplasty and photorejuvenation
procedure performed in Asian [48]

botox injection is also possible. Reduced operation time with detailed anatomical
visibility is very important in laser blepharoplasty as well as in modern surgery,
which enables a lot of patients with consecutive managements by one doctor. (Key
words: CO2 laser, laserbrasion, visibility and quick operation.)
And the observed skin color changes were relatively constantand depended upon
the amount of laser energy and the consequent abrasion depth.
Key words: CO2 laser laser tissue interaction,asian laser blepharoplasty, medial
epicanthoplasty, lateral canthoplasty.synergistic long lasting skin rejuvenation effect
with LED PDT lamp phototherapy

Introduction
The relationship between the amount of irradiating laser energy and the consequent abrasion depth has very significant meaning in terms of the prevention of
complications and in the prediction of rapid wound healing after laserbrasion surgery
in clinical setting[1].
Skin color change can be usefully used as a precise guideline to determine abrasion
depth during laserbrasion surgery, in the cortex of trying to prevent complications
and predict uncomplicated rapid wound healing [2].
According to recent report by Apfelberg, laserbrasion depth can be estimated by
skin color changes which may correlate to the amount of laser energy and laser passes. However in Orientals, confident data have not been well established for color
changes and laserbrasion and laserdissection depth. Therefore we conducted this study
to document abrasion depth, skin color changes and histological reactions after CO2
laserbrasion in oriental human skin [3].
The skin color changes were analysed using a spectrophotometer and color reversal
slide film exposed at uniform distance with the same light source.
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Fig 3.Measurement of abraded skin depth(Masson Trichrome stain, X 40). Using Image-Pro 4.0, the normal
skin thickness(A) and remained skin thckness(B) was measured in 10 places, 0.3mm apart from each other
to obtain the average abraded skin depth(A-B).

Material and Methods
In 10 face lift patients with Fitzpatrick skin type VI, a 500mJ Tru-Pulse™ CO2
laser was irradiated on to bilateral preauricular skin surfaces scheduled for later resection, which added to 20 specimens. A
3mm regular square Mesa mode laser beam was irradiated in 1-5 passes, 5mm
apart from the superior pole to the inferior. After laser irradiation, skin color changes
were recorded by using a spectrophotometer and color reversal slide film exposed
at a uniform distance with the same light source. The color slide films so obtained
were scanned using a Nikon Coolscan III scanner. The scanned color images were
analyzed using Adobe Photoshop™ graphics program including to produced,L*, a*,
b* values (Commision International d’Eclairge). The irradiated skin colors after each
pass were also assessed using the Korean Standard Colors published by the Korean
Broadcasting System. The color values obtained from the spectrophotometer and
color slide film were then analyzed and compared in terms of absolute color values
and relative color differences of the skin areas after each pass. After recording the
skin color, bilateral preauricular skins were resected and stained with Hematoxylin
& Eosin, Masson Trichrome, and Elastic Van Gieson stains to evaluate the abrasion
depth(Fig 4), and thermal tissue damage using a light microscope.
To observe specific cell infiltration after laserbrasion, an immunohistochemical
study was also conducted using Labeled Streptavidin Biotin Kits. A transmission
electron microscope was used to document changes in collagen size and inter-collagen
distance after laserbrasion.
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Fig 4. Method of laser irradiation.
(left) In 10 face lift patients with Fitzpatrick skin type VI, a 500mJ Tru-Pulse™ CO2 laser was irradiated on
to bilateral preauricular skin surfaces scheduled for after resection, which added to 20 specimens. A 3mm
regular square Mesa mode laser beam was irradiated in 1~5passes(A1~A5), 5mm apart from the superior
pole to the inferior. The adjacent skin was labeled A1’~A5’ for normal control. To calibrate the error from
the photograph, we attached standardized color tapes (i.e W(white),S(skin tape),Y(yellow) below the laser
irradiation site. (middle) Each passes were over the pinhole of the tongue blade.

RESULTS
All irradiations of Tru-Pulse CO2 laser 500mJ to the preauricular skins of a
middle aged women revealed a pinkish red color with mean L*, a*, b* values of
60.98, 14.94, 4.67 after 1 pass, a light gray color of 66.16, 13.06, 2.11 after 2 passes, a uniform gray color of 3.34, 13.17, 4.56 after 3 passes, a pale gray color of
67.44, 12.36, 1.87 after 4 passes, and a chamois-yellow color of 63.86, 13.80, 4.41
after 5 passes(Table 1). After 1, 2, 3, 4 and 5 passes laser energy of 500mJ, the
skin was abraded to 65.15±8.27μm, 125.7±7.26μm, 189.3±10.1μm, 231.7±6.4μm
and 290.1±7.33μm, respectively(Table 3). These abrasion depths coincided with; the
level of the lower epidermis, the epidermo-papillary junction to the upper layer of
the papillary dermis, the mid layer of the papillary dermis, the papillary and reticular
dermis junction to the upper layer of the reticular dermis,and the mid layer of the
reticular dermis, respectively. Measured skin color changes after laserbrasion showed
the same distributions in spectrophotometer measurement and computer aided photo
film image analysis. However, comparisons of relative color ratio (E/E’) were more
precise and statistically significant than acomparisons based on absolute color difference (∆E). By transmission electron microscopy, the diameter of the collagen fibers
increased by 0.1μm and 0.02μm compared to normal collagen fiber after 1 pass and
2 passes respectively. Subsequent passes caused no further changes in diameter, but
the inter-collagen distance decreased.
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Fig.5. Light microscopic and electron microscopic views in
normal control
(A) Masson Trichrome stain, X 100 (B) Hematoxylin-Eosin
stain, X 100 (Bright Inset) Hematoxylin-Eosin stain, X 200,
Typical findings of photoaging, elastolysis, and infiltration
of inflammatory cells. (C)Transmission electron microscope
(TEM), X10,400, Measured diameter of collagen fiber.(D)
Transmission electron microscope (TEM), X10,400, Measured
inter-collagen distance.

Fig 6. Light microscopic and electron microscopic views
after 1 pass.
(A) Masson Trichrome stain, X 100 (B) Hematoxylin-Eosin
stain, X100, These finding show near complete ablation of
the epidermis. (C) Transmission electron microscope (TEM),
X10,400, No difference change in the diameter of collagen
fibers and inter-collagen distance compared to control (Scale
bar-100μm)

Fig 7. Light microscopic and electron microscopic views
after 2passes.
(A) Masson Trichrome stain, X 100, Ablation of the upper
papillary dermis was noted. (B) Hematoxylin –Eosin stain,
X100 (C) Transmission electron microscope (TEM), X10,400,
As the number of laser passes increased, the diameter of
the collagen fibers increased, and the inter-collagen distance
decreased.

Fig 8. Light microscopic and electron microscopic views
after 3 passes.
(A) Masson Trichrome stain, X 100 (B) Hematoxylin-Eosin stain,
X 100 (C)Transmission electron microscope (TEM), X10,400,
As the number of laser passes increased, residual thermal
damage & diameter of collagen fiber increased, and intercollagen distance decreased compared to 2 Passes.
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Fig 9. Light microscopic and electron microscopic views
after 4 Passes.
(A) Masson Trichrome stain, X 100 (B) Hematoxylin-Eosin
stain, X 100 (C) Transmission electron microscope (TEM),
X10,400, Surface flattening was noted without further increase
in diameter of collagen fibers compared to 3 passes.

Fig 10. Light microscopic and electron microscopic views
after 5passes.
(A) Masson Trichrome stain, X 100 (B) Hematoxylin- Eosin
stain, X 100 (C) Transmission electron microscope (TEM),
X10,400, Aithough condensation of collagen fibers was noted,
there was no significant difference in inter-collagen distance
compared to 4 passes. ( Scale bar -100μm )

Fig 11. Correction of triple fold,high fold,double fold loosening by laser assisted blepharoplasty in 27 years
old female patients.

CO 2 laser tissue interaction results control groups with color value(E)
Table 1. L*, a*, b* and average color value(E)
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Table 2. Analysis between color difference& color ratio

Table 3. Ablation depth by each laser passing (μm)

Discussion
Possible complication after laser blepharoplasty are asymmetry,loosening of fold,
extraocular muscle injury,retrobulbar hematoma,blindness,acute glaucoma,ptosis,dry
eye,epiphora, sclera show,ectropion,overcorrection and under correction,lagophthalmos,
milia, wound dehiscence, color change. and the durability of laser blepharoplasty, skin
resurfacing and its long lasting result depends on control of wound healing process
and aging process after surgery. So recently developed photo rejuvenation,photo wound
healing for light guided epithelial stem cell biomodulation.[ 48]
The relationship between the amount of irradiating laser energy and the consequent
abrasion depth has very significant meaning in terms of the prevention of complications and the prediction of rapid wound healing after laserbrasion surgery in a clinical
setting. We conducted this study to document abrasion depth, skin color changes and
histological reactions after CO2 laserbrasion in human skin. This study produce several
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Fig 12. For long lasting synergistic effect with photo skin rejuvenation with variable pulses available
such as continuous wave, burst pulse, single, doble, triple and half pulse of quasilaser LED PDT lamp
& it’s touch screen, Medmix Co.Korea SmartluxTM Wavelength: 420nm~830nm, Blue( 420nm), Green (
532nm),Yellow(585nm),Red(633nm) IR( 830nm)

intresting findings, which may provide a basic solution for an artificial intellectual
laser controller. Recently, to minimize tissue injury and to ensure proper abrasion
depth, many studies have been undertaken, but the human skin varies in terms of
thickness and water content. Skin color change after laser irradiation is closely related to the power density [4-19]. Although Apfelberg reported the change fo human
skin color after laserbrasion in 1997, there has been no report of related pathologic
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Fig 13. Asian blepharoplasty and 633nm,830nm LED PDT lamp assisted photo skin rejuvenation therapy for
synergistic effect before(Left) and after result (Right).

changes fo the tissue. It is difficult to predict the exact depth of invasion by skin
color changes only. And, evaluating skin color with the naked eye lacks objectiveness.
Therefore, we attempted to measure the laserbrasion depth and skin color change,
objectively. The quantification and qualification of laser physics for surgery is very
important especially in Orientals, because they are more prone to complications such
as hyperpigmentation and hypertrophic scar. For effective human experimentation,in
10 face lift patients with Fitzpatrick skin type VI, a 500mJ Tru-Pulse™ CO2 laser
was irradiated on to bilateral preauricular skin surfaces scheduled for resection. A
3mm regular square Mesa mode laser beam was irradiated in 1 to 5 passes, 5mm
apart from the superior pole to the inferior. After laser irradiation, skin color changes
were analysed using a spectrophotometer and color reversal slide film exposed at an
uniform distance with the same light source. Then the color values obtained from the
spectrophotometer and color slide film were analyzed and compared in terms of the
absolute color values and the relative color differences of the skin areas after each
pass. Measured skin color changes showed the same distribution in spectrophotometer
and computer aided photo film analysis. According to the L values,we named light,
uniform, pale, chamois, deep,and a,b values classified as Pink, gray, and yellow. The
results obtained were as follows: First,irradiation of Tru-Pulse CO2 laser 500mJ to
the preauricular skin of middle aged women revealed a pinkish red color with mean
L*, a*, b* values of 60.98, 14.94, 4.67 after 1 pass, a light gray color of 66.16,
13.06, 2.11 after 2 passes, a uniform gray color of 3.34, 13.17, 4.56 after 3 passes,
a pale gray color of 67.44, 12.36, 1.87 after 4 passes, and a chamois-yellow color of
63.86, 13.80, 4.41 after 5 passes, respectively. Second, after 1, 2, 3, 4 and 5 passes
at a laser energy of 500mJ, the skin was abraded to 65.15±8.27μm, 125.7±7.26μm,
189.3±10.1μm, 231.7±6.4μm and 290.1±7.33μm respectively. These abrasion depths
coincided with the level of the lower epidermis, the epidermo-papillary junction to the
upper layer of the papillary dermis, the mid layer of the papillary dermis, the papillary
and reticular dermis junction to the upper layer of the reticular dermis,and the mid
layer of the reticular dermis, respectively. Third, measured skin color changes after
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laserbrasion showed the same distributions in spectrophotometry and computer aided
photo film image analysis. However, comparisons of relative color ratio (E/E’) were
more precise and mores statistically significant than comparisons of absolute color
differences (∆E). Fourth, by transmission electron microscopy, the diameter of the
collagen fibers increased by 0.1μm and 0.02μm compared to normal collagen fiber
after 1 pass and 2 passes, respectively. Subsequent passes caused no further change
in diameter, through the inter-collagen distance decreased. These findings suggest that
skin color after laserbrasion surgery persist regardless heating and cooling curve or
high duty factors which causes a steep staircase of temperature rise [13-18]. Specific
color changes occur in terms of laserbrasion depth and collagen shrinkage on each
pass, therefore, color changes after laserbrasion provide a good surgical guide and a
means of using artificial intelligence laser controllers in laser surgery.[ 19- 23].

Conclusion
1. Laser Blepharoplasty save the patient’s blood and time which enables to combine operation.
2. Recent developed new technology of laser also enable microscopic operation
of the surgical filed,so detailed anatomy provide to surgeon.
3. In case of elderly patient laser is very useful tool in modern aesthetic plastic
surgery
4. Phototherpy and phobiomodulation of wound healing is very helpful for natural
long lasting result
and increasemnet of patient’s satidfaction after blepharoplasty and periorbital surgery in modern aesthetic plastic surgery and aesthetic laser suregry.

Summary
These results show that laser surgery depth caused by a fixed amount of laser
energy is not uniform in each cutaneous layer, but skin color changes are relatively
constant according to the amount of laser energy. Based on these observations, skin
color changes may be useful and provide precise guideline in the determination of
abrasion depth during laser surgery, in terms of avoiding complications and predicting
uncomplicated rapid wound healing. Excessive diminution of melanin and melanocyte after excessive laserbrasion suggests the possibility of postoperative pathologic
pigmentation during the wound healing process, particularly in Orientals.
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