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	2. INTRODUCTION
 Scar -  formed as part of healing process following
damage to skin as body lays down collagen fibres
 If epithelial layer alone is damaged, there is often little
or no scarring - as it heals by regeneration.
 If dermal layer is damaged - healing is by repair.
 Scar revision - plastic surgery performed to improve
condition /appearance of scar anywhere on body.
 Scar evaluation& revision techniques are chief among
most important skills in facial plastic and
reconstructive surgeon's armamentarium.
 



	4. WOUND HEALING
  


	5. CELLULAR ACTIVITY
  


	6. Abnormal Wound Healing
  Abnormal “over-healing” wounds important to note
with scar revision include:
1. Keloid formation
2. Hypertrophic Scars
 


	7. Scar Classification
 Mature  scar
 Immature scar
 Linear hypertrophic scar
 Widespread hypertrophic
 Minor keloid
 Major keloid
 Contractures
 Superficial macular scars
 Ice pick scar
 Rolling scars
 Boxcar scars
 


	8.  Mature scar  - light-colored, flat scar.
 Immature scar - red, sometimes itchy or painful and
slightly elevated scar in the process of remodeling. Many of
these will mature normally over time and become flat
 Linear hypertrophic (e.g surgical/traumatic) scar- red,
raised, sometimes itchy scar confined to the border of
original surgical incision occurring within weeks following
surgery & can regress of its own
 


	9.  Widespread hypertrophic  (e.g., burn) scar—A widespread
red, raised, sometimes itchy scar that remains within the
borders of the burn injury.
 Minor keloid - focally raised, itchy scar extending over
normal tissue & may develop up to 1 year after injury and
does not regress on its own
 Major keloid - large, raised (0.5 cm) scar, possibly painful /
pruritic extending over normal tissue often resulting from
minor trauma and can continue to spread over years.
 Contractures - restrict movement due to skin & underlying
tissue that pull together during healing and can occur
when there is a large amount of tissue loss or where a
wound crosses a joint.
 


	10.  Superficial macular  scars: occur only if epidermis & superficial
dermis are involved.
 appear as erythematous/pigmented macules
 Ice pick scars (cone-shaped): narrow, deep & sharply marginated
epithelial tracts extend vertically to deep dermis or subcutaneous
tissue.
 Rolling scars (wavy): occur from dermal tethering of otherwise
relatively normal appearing skin.
 Abnormal fibrous anchoring of dermis to subcutis lead to
superficial shadowing & rolling or undulating appearance
t0 the overlying skin
 


	11.  Boxcar scars  (chicken pox scar like): round to oval depressions
with sharply demarcated vertical edges, similar to varicela scars.
 Are clinically wider at the surface than ice pick scars and
do taper to a point at the base
 



	13. Relaxed Skin Tension  Lines
 Lines that follow the furrows formed when skin is relaxed
 Forces that cause RSTLs are inherent to the skin itself and
the underlying collagen matrix
 Correspond to directional pull that exists in relaxed skin
 “Pull” largely determined by the protrusion of underlying
bone and tissue bulk and frequently run perpendicular to
underlying facial musculature
 Not visible features of the skin (unlike wrinkles)
 Can be found by pinching the skin and observing the
furrows and ridges that are formed
 



	15. Lines of Maximum  Extensibility
 Lines of Maximum
Extensibility (LMEs) are
perpendicular to RSTLs
 


	16. Facial Subunits
 Incisions  may be
camouflaged primarily by
placing them at the
junction of aesthetic
subunits of the face.
 These occur where there is
a contour change on the
face or at the junction of
non-hair bearing and hair-
bearing skin.
 The shadows that are cast
from the changes in
contour tend to hide the
scars well.
 


	17. Scars to consider  revision
– Longer than 20 mm
– Wider than 1-2 mm
– Disturbing anatomic function / distorting facial
features
– Poor match to surrounding tissue
– Lies against relaxed skin tension lines
– Lie adjacent to, but not in a favorable site
– Hypertrophied
 


	18. Timing of Scar  Revision
 Generally, every scar will show improvement without
revision for up to 1 – 3 years
 Traditionally we wait 6 to 12 months
 Allows time for the scar to mature
 Perhaps earlier for those poorly positioned
(perpendicular to tension lines) or those that are
markedly uneven
 


	19. REVISION TECHNIQUES
1. NON  INVASIVE
2. INVASIVE
 


	20. NON INVASIVE TECHNIQUES
a)  Medications – elevated scar
b) Manual massage - hypertrophic scar
c) Silicone gel sheeting - hypertrophic / keloid
d) Pressure garments/compression dressings -
hypertrophic / keloid
a) Dermal augmentation with fillers – pitted & linear
depressed scar
b) Cryotherapy – hypertrophic / keloid
c) Electric stimulation of skin(ESS)- depressed scar
d) X – rays - elevated scar
e) Laser- 585 nm PDL for keloid,hypertrophic,striae
 


	21. INVASIVE TECHNIQUES
a) Undermining  or subcision,punch excision &
suturing,punch elevation or punch float,punch excision
& graft replacement – deep pitted or ice pick scars
b) Fusiform scar revision,serial partial excision or
curvilinear S plasty – linear or curved scars
c) Z plasty,W plasty,geometric broken lines,excision-
lengthen or irregularise scar to reduce surrounding skin
tension
d) Planing,dermabrasion,shave excision – for levelling effect
e) Advanced excisional technique followed by skin
grafting(split or full thickness) or by rotational flap
surgery
f) Laser – laser ablation or laser excision of keloids
 


	22.  RESURFACING
PROCEDURES
Chemical Peels
  Full Face
 CROSS Technique
(chemical reconstruction of
skin scars)
Dermabrasion
 Laser Resurfacing
 Ablative/nonablative
 Fractional
 LIFTING PROCEDURES
Subcision
Fillers
 Directly under scars
 Volumizing
 Autologous fat transfer
Punch evaluation
 


	23. EXCISIONAL
TECHNIQUES
 Punch excision
  Elliptical excision
 Punch grafting
 OTHER
 Skin needling
 Facelift
 Combination techniques
 



	25. MEDICATIONS
1) Intralesional steroids-  in hypertrophic / keloidal scar at conc.
of 10 mg/ml (40 mg/ml in keloids) repeated every 3 weeks
2) Topical steroids-MOA: anti-inflammatory properties,
reduction of collagen, glycosaminoglycans, and fibroblasts,
along with overall lesion growth retardation
3) Retinoic acid-benefit is attributed to increase in elasticity with
dermal collagen deposition & alignment
4) Placental extracts
5) Allantoin
6) Vitamin C , vitamin A, vitamin E
7) Colchicine
8) Zinc
9) Cyclosporine
10) Honey
11) Onion extract
12) 5-fluorouraciL & bleomycin
 


	26. MANUAL MASSAGE
 Includes  circular compressive movements
 Soften and desensitize the scar.
 Combined with stretching, massage can make the scar
looser, softer and more comfortable
PRESSURE GARMENTS
 Should be worn 23 out of 24 hours/day.
 Not improve the scar
 Decrease itching and protect the skin from injury.
 


	27. CRYOSURGERY
 Used: In  keloidal ,hypertrophic & extensive scarring
 Three techniques are used
 Cryoslush
 Cryopeel
 Cryoprobe
 Cryoprobe most useful for keloids & hypertrophic scar
 Full face cryopeel for extensive scarring
 In cryopeel-cryogen used is liquid nitrogen & equipment used is
hand held spraying unit or a table top unit with a special acne
spray tip attachment
 In cryoprobe liquid nitrogen is delivered by a cryoprobe rather
than a sray – more effective
 


	28. SOFT TISSUE AUGUMENTATION
  Material (mostly collagen) is injected under scar causing the scar
to float up to the surface of the skin.
 One ’s own fat can be used as injecting material.
 Does not cause any swelling that might require time to recover.
 Expected to become more permanent acne scar treatment in
future.
 Means - filling the defect in the dermis through infiltration of
certain substances known as fillers.
 This will correct atrophic scar(rolling scar)
 Previously collagen or fat from other parts of body was injected
beneath the scar to raise the skin to the surface level.
 Nowadays many artificial types of fillers are available.
 Collagen injections are temporary, and last about 6 months.
 


	29.  Firstly -  can be injected directly under individual scars for
immediate improvement
 Second- volumizing fillers, such as poly-L lactic acid or
calcium hydroxylapatite, can be delivered to areas where
laxity of skin or deep tissue atrophy is accentuating the
appearance of acne scars
 


	30.  Different types  of fillers used in skin augmentation:
 Isolagen
 Fat
 Fascian
 Restylane
 Collagen
 Artecoll
 Aquamid ( polyacrylamide hydrogel)
 AlloDerm
 Silicone
 Autologous blood
 Disadvantage of soft tissue augmentation is that it has to be repeated
every 6-10 months.
 


	31. Photos before (A)  and after (B) hyaluronic acid filler injected
immediately beneath rolling acne scars of the lower face.
 


	32. Photos before (A)  and immediately after (B) injection with poly-L
lactic acid demonstrating how volumetric filling of the mid-face
can improve the appearance of acne scars accentuated by
underlying soft tissue loss.
 


	33. CROSS TECHNIQUE
 For  ice-pick & narrow boxcar scars.
 High -strength trichloroacetic acid (TCA) peel solution is
placed in base of these scars to ablate the epithelial wall
and to promote dermal remodeling
FAT TRANSFER
 Fat transfer is an alternative to the volumizing fillers for
patients whose scarring is exaggerated by lax skin or soft
tissue loss.
 


	34. ELECTRODESSICATION
 Involves use  of electrical probes or elements that heat
tissues to point of destruction & coagulation.
 Rarely used technique
 Indicated for shaping / reducing sharp edges of boxcar
scars
RADIATION
 Used for hypertrophic scars and keloids.
 Causes destruction of fibroblast vasculature, decrease of
fibroblast activity, and local cellular apoptosis.
 Modality is used more as an adjunct to prevent recurrence
rather than a stand-alone treatment
 


	35. CHEMICAL PEEL
 Including  superficial, medium depth and deep peels.
 Are generally considered for milder acne scarring & not ice
pick or keloid scars
PUNCH TECHNIQUES
 Useful for superficial, deep & irregularly depressed scar
 Includes:
 Punch Excision & Closure
 Punch Excision & Grafting
 Punch Incision & Elevation
 


	36.  Punch Excision  & Closure - preferred for ice pick scars
 Circular defect of scar is altered to elliptical shape by
perpendicular finger traction across RSTL at time of
Punch Excision
 Elliptical defect is closed by 6-0 Prolene
 Dressing removed after 5 days
 


	37.  Punch Excision  & Grafting - for improving deep ice
pick scars
 Excision done
 Post auricular punch grafts of either same or slightly
larger size taken
 Placed over excision area
 


	38.  Punch Incision  & Elevation / Punch float- for scars with sharp
edges and normal appearing base. Its use is limited to shallow and
deep boxcar scars
 Used in shallow & deep boxcar scars
 Punch whose diameter larger than that of scar chosen
 Punch incised upto subcutaneous fat layer
 Lateral & inwards pressure to float the graft up
 Graft fixation done by lifting it up without detaching
from face
 Graft is then place level with skin surface
 


	39. SKIN NEEDLING
 Also  K/as: collagen induction therapy/needle dermabrasion
 Technique of rolling device composed of barrel studded with
hundreds of needles, which create thousands of micropunctures
in skin to level of the papillary to mid-dermis
 Done in - rolling acne scars, superficial boxcar scars, or
erythematous or hypopigmented macular scars.
 MOA: dermal vessels are wounded, causing a cascade of events
including
 platelet aggregation, release of inflammatory mediators,
neutrophil, monocyte, and fibroblast migration, production and
modulation of extracellular matrix, collagen production, and
prolonged tissue modulation.
 


	40. Before (5A and  5C) and after (5B and 5D) photos after three
sessions of skin needling
 


	41. SILICONE
 Silicone-based products(gel,cream.sheeting):widely  used
in management of hypertrophic scarring and keloids.
 MOA:occlusion & hydration of stratum corneum with
subsequent cytokine-mediated signaling from
keratinocytes to dermal fibroblasts.
 Silicone products act on the epidermis to initiate signaling
cascades that affect dermal fibroblasts
 


	42. PROPOSED MECHANISMS
 Skin  surface temperature of hypertrophic scars under SGS
increased by 1.7 C & increased temperature of this
magnitude can significantly increase collagenase activity &
could affect scarring
 Negative static electric field generated by friction between
SGS and the skin could cause collagen realignment and
result in the involution of scars
 SGS decreases evaporation of water from the skin and
increases hydration of the stratum corneum
 


	43.  Protects scarred  tissue from bacterial invasion and
prevents bacteria-induced excessive collagen production in
scar tissue.
 Modulates the expression of growth factors, fibroblast
growth factor β (FGF β) & tumor growth factor β (TGF β).
 TGF β stimulates fibroblasts to synthesize collagen and
fibronectin.
 FGF β normalizes collagen synthesis in abnormal scar &
increases level of collagenases which breaks down excess
collagen.
 Balance of fibrogenesis and fibrolysis is ultimately restored.
 Silicone gel reduces itching and discomfort associated with
scars.
 


	44. Normal skin with  mature
stratum corneum and
minimal transepidermal
water loss (TEWL).
Partial or full-thickness
injury.
 


	45. 1 -2 weeks  after wounding, re
epithelialization is completed but
stratum corneum is immature & allows
abnormally high levels of TEWL.
Dehydration of stratum corneum is
signaled (blue arrows) to
keratinocytes perhaps via an osmotic
gradient
Keratinocytes stimulated to produce
cytokine
(red arrows) which in epidermal-dermal
signaling activate dermal fibroblasts to
synthesize and release collagen.
Excessive collagen production leads to
abnormal scarring
 


	46. Treatment of reepithelialized
wound/  scar with silicone gel
restores barrier function of
stratum corneum, reducing
TEWL & turning off stimulation
of keratinocytes. Keratinocytes
stop producing cytokines that
activate dermal fibroblasts.
After 2 – 3 months of silicone gel
treatment collagen deposition
has normalized & there is no
scar hypertrophy.
 


	47.  Silicone creams  have sticky consistency are not well
accepted but silicone gel and SGS are successfully used
 Gel currently preferred silicone therapy because silicone gel
has fundamental advantages over SGS
 Gel contains long chain silicone polymer (polysiloxanes),
silicone dioxide and volatile component.
 Advantages of Silicone Gel
1. Forms nearly invisible sheet & dries fairly quickly
when applied correctly in thin layer
2. Can be used near joints and on areas with contours.
3. Ability to use makeup over silicone gel to camouflage
scars
 


	48.  Long chain  silicone polymers cross link with silicone
dioxide.
 Spreads as an ultra thin sheet and works 24 hours per day.
 It has a self drying technology and itself dries within 4-5
minutes.
 It has been reported to be effective and produce 86%
reduction in texture, 84% in color and 68% in height of
scars.
 


	49.  PITFALLS IN  SGS
 Some parts of the body are not suitable for its use.
 Impractical to use sheeting on large areas or near joints
 Cannot be used easily on face or other areas where contours
or motility of skin make it difficult to ensure adequate
contact and coverage
 Taping often is needed to secure the sheeting to the skin.
 Reluctancy to use the sheeting on unclothed areas during
the day
 Finally, sheets must be washed carefully and often to
prevent complications such as rashes and infection.
 


	50. A patient with  hypertrophic scar before
and after treatment
 


	51. A patient with  minor keloid before and
after treatment
 


	52. SUBCISION
 Used to  treat deep rolling scars.
 Involves separating skin tissue in affected area from
deeper scar tissue.
 This allows blood to pool under affected area eventually
causing deep rolling scar to level off with the rest of the
skin area.
 Once the skin has leveled treatments such as laser
resurfacing, microdermabrasion or chemical peels can be
used to smooth out the scarred tissue.
 



	54.  Surgical Techniques
  Excision
 Z-plasty
 W-plasty
 Geometric broken line closure
 


	55. Excisional Techniques
 Simple  Excision
 Serial Excision
 Shave Excision
 


	56. Simple Excision
 Small  scars that are wide or depressed and lie close to
RSTLs
 Hypertrophied scars
 Angle at the end of the incision needs to be less than 30
degrees
 


	57. Simple Excision/Scar repositioning
  


	58. Serial excision
 Done  based upon ability of skin to stretch over time
 Can be used to move a scar to better anatomic location
 Good for reducing grafted areas
 Tissue expansion can be used in conjunction with serial
excision
 


	59. Serial Excision
 Scar  could be moved
through serial excision to
hairline
 


	60. Shave excision
 best  for small raised
scars
 


	61. Z-Plasty
 Angle should  be no less than 30 degrees and no more
than 60 degrees
 Optimally between 45 and 60 degrees
 The more obtuse the angle the more the original
horizontal limb is lengthened after flap transposition
 Long scars can be broken up with a series of Z-plasties
 Must use careful technique to avoid tip necrosis
 


	62.  Design is  shaped like letter Z
 Includes 3 members & 2 angles
 Both angles & all 3 members are equal in length
 Incision is given along 3 members
 2 triangular flaps result
 These flaps are finally transposed by reversing their
position to increase final length of wound
 



	64. W-plasty
 Excise consecutive  small triangles on each side of a wound
and imbricate resultant triangular flaps
 Employs segments with shorter limbs than z plasty
 Does not cause overall lengthening of the scar
 Greatest usefulness on forehead, cheeks, chin, and nose (z-
plasty more appropriate for eyes and mouth)
 




	67. Geometric Broken Line  Closure
 Series of random, irregular, geometric shapes cut from one
side of a wound and interdigitated with the mirror image of
this pattern on the opposite side
 All shapes should be between 5 – 7 mm in any dimension
for improved camouflage
 Does not affect the length of the scar
 Well suited for scars that traverse broad flat surfaces
(cheek, malar and forehead regions)
 Useful for long, unbroken scars that cross RSTLs
 



	69. Dermabrasion
 Most effective  therapies.
 A more superficial treatment with more texture benefit than
permanent surface change.
 used for wrinkles and post-inflammatory hyperpigmentation
and superficial acne scars
 Superficially abrades the scar and the surrounding skin to the
level of the papillary dermis
 – if go too deep may cause depression which is difficult to repair
 Evens out irregularities along scar surface
 – improves appearance of uneven scar edges and raised grafts
and flaps
 Best candidates have lighter complexions because of risk of
postabrasion dyspigmentation
 



	71. Light, laser and  energy therapy
 A-Ablative lasers:
 1. Co 2 (Carbon dioxide) laser (10600 nm) :
 Target chromospheres are extracellular and intracellular
water.
 Capable of sequential removal of epidermis, entire
papillary dermis, and upper reticular dermis.
 MOA: of pulsed carbon dioxide laser is regeneration of the
epidermis and dermis as well as collagen remodeling.
 Usefulness is primarily for hypertrophic scars, boxcar scars
(preferably shallow), and less effectively, keloids
 



	73. Fractional CO2 laser
  


	74. 2.Er: YAG (Erbium:  yttrium-aluminumgarnet) laser
(2940 nm) :
 More gentle ablative therapy than the carbon dioxide laser.
 Its targeted chromosphere is also water but there is 16
times more energy absorption than Co 2 laser.
 Benefit for hypertrophic scars, rarely keloids, and shallow
boxcar scars
3.Fractional resurfacing
 newer concept and safer than conventional ablative laser
resurfacing because the skin barrier remains intact and is
relatively more effective than other nonablative techniques.
 


	75.  Nonablative lasers:
  used for atrophic, rolling or possibly hypertrophic scars
rather than ice pick, boxcar, or keloid scars.
 


	76. 1. K TP  (Potassium-titanyl-phosphate) 532 nm:
 target - blood vessels.
 safe and effective for improvement of acne more so than scar
treatment, thus aids in prevention of acne scarring
2 . PDL (Pulse dye laser) 585 nm:
 optimal nonablative laser to use for hypertrophic scars and
keloids.
 target - blood vessels.
 Best results and least side effects are obtained on Fitzpatrick skin
types 1 or 2 because of less competition with melanin.
 improvement may be attributed to decreased perfusion and
nutrition with resultant anoxia, cell death, and enzymatic
changes
 


	77. 3. Nd:YAG (neodymium:  yttrium-aluminum- garnet)
laser:
 Q-Switched Nd:YAG laser (1064 nm) could have an effect
similar to those just discussed for pulsed dye laser and used
on hypertrophic scars or keloids
 it demonstrates low pigment effect with higher vascular
effect causing homeostasis and resultant infarctions within
vessels.
 Nd:YAG laser (1320 nm) may be used to achieve minimal
melanin absorption spectrum and deep papillary and mid-
reticular dermal treatment for patients with atrophic and
mixed acne scars
 


	78. 4 . Diode  laser 1450 nm: is primarily an acne treatment but
its use for acne scarring results in its improvement
5 . Er: glass (Erbium: glass) laser 1540 nm : this type of
laser is absorbed efficiently by water but minimally by
melanin.
 Its primary depth is within the papillary dermis where
collagen tightening and neocollagenesis are achieved.
 It results in progressive improvement and long-term
benefit
 


	79. Laser Acne Scar  Treatment
 


	80. Light and energy
  Intense pulse light (IPL):
 These machines emit a wide range of wavelength source that can
be precisely narrowed using wavelength filters.
 All of these options, in combination, allow for tailoring therapy
to a defined goal
 IPL is used for nonablative dermal remodeling
 It targets water and may benefit hypertrophic scars thus offering
a therapeutic alternative to gold standard PDL
 Radiofrequency :
 improving scars through stimulation of remodeling.
 leads to tissue tightening and skin appearance improvement,
through dermal collagen denaturation with subsequent
neocollagenesis and remodeling
 


	81.  Plasma :
  newer form of energy treatment used in skin remodeling.
 Plasma pulses are created by passing ultrahigh
radiofrequency energy through inert nitrogen gas, leading
to stripping of electrons and formation of the ionized gas.
 The energy is then directed to the patient ’ s skin surface by
the hand piece.
 No specific chromophore is targeted but the energy causes
dermal collagen denaturation and stimulates
neocollagenesis with minimal side effects.
 considered as an effective long-term option for skin
resurfacing with minimal side-effect profile
 


	82. A comparison of  the various skin resurfacing
procedures available
 




	85. Thank you,
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