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AABBSSTTRRAACCTT  
BACKGROUND: Facial acne scarring has been treated with multiple methods 
with varying degrees of improvement. Although acne scars are recalcitrant to 
many therapeutic interventions, subcision is a technique that had been reported 
to provide significant long-term improvement in treating rolling acne scars. 
100%TCA CROSS also had appeared to be valuable in treating atrophic acne 
scars. 
 
OBJECTIVE: To compare the efficacy of 100%TCA CROSS method and 
subcision as different therapeutic modalities in treatment of rolling acne scars. 
 
METHODS: Twenty patients with facial rolling acne scars were treated with 
100%TCA CROSS on left side of the face and subcision on right side. They 
received 1-3 sessions at intervals ranging from 1-4 months and were followed 
up for up to 10 months. 
 
RESULTS: Subcision showed better response regarding improvement of size 
and depth in comparison to 100%TCA CROSS which was statistically 
significant, (p<0.001) and (p=0.001) respectively. Mean percentage of 
improvement according to blinded physicians was 81% for subcision side and 
64% for 100%TCA CROSS side. Mean percentage of improvement according 
to patients was 81% for subcision side and 69% for 100%TCA CROSS side. 
Minimal, transient side effects occurred in both techniques with slightly higher 
frequency on TCA side. 
 
CONCLUSION: Both subcision and 100%TCA CROSS can improve the 
appearance of facial rolling acne scars; however subcision was found to be 
superior in its results with fewer side effects.  
 
 
 

(Key Words:  Rolling acne Scars, 100% TCA CROSS, Subcision). 
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LLiisstt  ooff  
AAbbbbrreevviiaattiioonnss  

   
AM Ante- Meridiem (before noon). 
BID Bis in die (twice daily). 
BP Benzoyl peroxide. 
CAPE Caffeic acid phenethyl ester (NF-ĸB inhibitor). 
cc Cubic centimeter. 
CD  Cluster of differentiation. 
CD45RA+ Naive T-cell subset in infants. 
CD45RO+ Activated/memory T-cell subset in adults. 
cm Centimeter 
CO2 Carbon-dioxide. 
CROSS  Chemical Reconstruction Of Skin Scars. 
CYP21  Gene encodes cytochrome P450 which is involved in 

synthesis of steroids by hydroxylation at the 21 position. 
DAX-1  Sex determining gene. 
ECCA echelle d’evaluation clinique des cicatrices d’acne. 
ECLA echelle d’evaluation Clinique des lesions d’acne. 
Er:glass Erbium: glass. 
Er:YAG Erbium: yttrium-aluminum-garnet. 
ERK Extracellular signal-regulated kinase. 
Fig. Figure.  
FP Fractional photothermolysis. 
GC  Glucocorticoids. 
H/E Hematoxylin/ eosin stain. 
HLA-DR Human leukocyte antigen. (DR: a molecule of cell surface 

receptor and a maker for immune stimulation.) 
HSPs Heat shock proteins. 
IGF- Insulin-like Growth Factor. 
IL- Interleukin. 
IL-R Interleukin receptor. 
INF Interferon. 
IPL Intense pulsed light. 
J Joules 
JNK C-Jun-N-terminal kinase. 
KTP 
MAPK 

Potassium-titanyl-phosphate. 
Mitogen-activated protein kinase. 
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MKP-1 MAPK phosphatase-1. 
mm Millimeter 
Nd:YAG Neodymium: yttrium-aluminum-garnet. 
NF-ĸB Nuclear factor kappa-light chain enhancer of activated B cells.
nm Nanometer (nm = 10 -9 meter). 
NS patients Patients who were not prone to develop scarring. 
NSAIDS Nonsteroidal anti-inflammatory drugs. 
P. acnes Propionibacterium acnes. 
P. granulosum Propionibacterium granulosum. 
P. parvum Propionibacterium parvum. 
PCI Percutaneous collagen induction. 
PDL Pulsed dye laser. 
PPAR Peroxisome proliferator activating receptor. 
PSR Plasma skin regeneration. 
RF Radiofrequency. 
RSTLs Relaxed skin tension lines. 
S. aureus Staphylococcus aureus. 
S patients Patients who were prone to develop scarring. 
SOX-9  Sex determining gene. 
TCA         Trichloroacetic acid. 
TIMP Tissue inhibitors of metalloproteinases. 
TLRs Toll-like receptors. 
TNF- Tumor necrosis factor. 
TNFR Tumor necrosis factor receptor. 
US FDA United state food and drug administration. 
W/V Weight-in-volume. 
ZTD Zone of thermal damage. 
ZTM Zone of thermal modification. 
˚ C Degree Celsius (degree Centigrade). 
µm Micrometer (µm = 10-6 meter). 
 



vii 
 

 

LLiisstt  ooff  TTaabblleess  

 
 

Table   Title   Page
Table 1: Currently available acne scarring-severity scales. 31 

Table 2: Quantitative global scarring grading system. 33 

Table 3: Qualitative global acne scaring grades and examples of 
postacne scaring. 

34 

Table 4: Qualitative global acne scaring classification by area of 
involvement and major scar type. 

35 

Table 5: Qualitative global acne scaring grades and likely treatment 
options. 

36 

Table 6: Topical agents for acne. 37 

Table 7:   Acne therapy. 38 

Table 8: Demographics. 89 

Table 9: Parameters of scars before treatment on both sides and its p 
value. 

90 

Table 10: Scar parameters before and after treatment on subcision side. 91 

Table 11: Scar parameters before and after treatment on 100%TCA 
CROSS side. 

93 

Table 12: Mean of size before and after, in both sides. 95 

Table 13: Frequencies and mean of depth decrease on each side. 96 

Table 14:  P values of evaluators and patient assessment. 99 



viii 
 

LLiisstt  ooff  FFiigguurreess  

Figure  Title  Page
Fig.1: Pathogenesis of acne. 7 
Fig.2: P. acnes, tumor necrosis factor-alpha, and IL-1alpha stimulate TLR2 

gene expression through mitogen-activated protein kinase pathway. 
9 

Fig.3: Aspects of acne pathogenesis. 14 
Fig.4: Sideview of scar subtypes. 25 
Fig.5: Morphological Types of acne scars. 30 
Fig.6: Treatment of atrophic acne scars 42 
Fig.7: Microdermabrasion: Venturi suction Process. 48 
Fig.8: Needle-studded rolling pin. 49 
Fig.9: Microthermal zones by FP. 56 
Fig.10: The two zones of effect: the ZTD (purple) and the ZTM (red). 60 
Fig.11: 100% TCA CROSS method, using a sharpened wooden applicator 

and the ensuing focal frosting. 
64 

Fig.12: H/E stained sections (original magnification, x 100) of acne scars.  67 
Fig.13: Masson trichrome special-stained sections (original magnification, x 

100) of acne scars.  
68 

Fig.14: Verhoeff-van Gieson elastin special-stained sections (original 
magnification, x 400) of acne scars. 

68 

Fig.15: (A) Epidermis from untreated scar (H/E, x 200). (B) Epidermis from 
the scar treated by the CROSS method using 65% TCA (H/E, x 200). 
(C) Epidermis from the scar treated by the CROSS method using 
100% TCA (H/E, x 100). 

69 

Fig.16: (A) Dermis from untreated scar (H/E, x 200). (B) Dermis from the 
scar treated by the CROSS method using 65% TCA (H/E, x 200). 
(C) Dermis from the scar treated by the CROSS method using 100% 
TCA (H/E, x 100). 

69 

Fig.17: Nokor needle and Tribeveled hypodermic needle. 70 
Fig.18: Subcision for rolling acne scars. 71 
Fig.19: (A) Lancing Subcision: inserting and withdrawing movements. (B) 

Horizontal fanning Subcision: side-to-side movements 
73 

Fig.20: Patient Sheet. 81 
Fig.21: Gentian violet pen marker with cm & mm scale and a scaled-wooden 

stick for measuring size and depth of scar. 
86 

Fig.22: 100%TCA bottle, small glass cup and wooden applicators with 
different sized tips. 

86 

Fig.23: Patient with facial rolling acne scars. Skin was cleaned and 
degreased with acetone. 

86 



ix 
 

Figure  Title  Page
Fig.24: Focal application of 100%TCA by wooden stick, the ensuing focal 

frosting and erythema. 
86 

Fig.25: How focal frosting look after half an hour. 86 
Fig.26: Mepecain L carpule, Gentian violet pen marker and Nokor needle 

caped on insulin syringe 
87 

Fig.27: Patient with rolling acne scars. Skin was cleaned and degreased with 
acetone.   

87 

Fig.28: Outlining of the scar by the marker pen. 87 
Fig.29: Intralesional anesthesia injected extending beyond the marked area. 87 
Fig.30: Paleness (i.e. maximum vasoconstriction). 87 
Fig.31:   Nokor needle inserted at shallow angle and cutting blade to the left. 87 
Fig.32: Intradermal needle tip is aimed upward tenting the skin to allow easy 

lancing and fanning subcision. The free hand stabilizes the site. 
88 

Fig.33: Firm pressure to achieve hemostasis. 88 
Fig.34: Multiple punctures to allow a maximal release. 88 
Fig.35: Edema and bruises at site of operation. 88 
Fig.36: Mean of size (cm2) before and after treatment on subcision side. 92 
Fig.37: Mean of size (cm2) before and after treatment on 100%TCA CROSS 

side. 
94 

Fig.38: Mean of size (cm2) before and after treatment on both sides. 95 
Fig.39: Percentage of depth change on each side. 96 
Fig.40: Frequencies of color change on both sides. 97 
Fig.41: Frequencies of side effects on each side. 98 
Fig.42: The mean estimate for overall degree of improvement on each side 

by physicians and patient. 
99 

Fig.43: Sequence of 100%TCA CROSS treatment. 101 
Fig.44: Sequence of subcision treatment. 102 
Fig.45: Before and after (at end of follow up) photos for a patient received 2 

sessions at 1month interval. 
103 

Fig.46: Before and after (at end of follow up) photos for a patient received 2 
sessions at 2months interval. 

104 

Fig.47: Before and after (at end of follow up) photos for a patient received 2 
sessions at 2months interval. 

105 

Fig.48: Before and after (at end of follow up) photos for a patient received 2 
sessions at 1½month interval. 

106 

Fig.49: Before and after (at end of follow up) photos for a patient received 2 
sessions at 4 months interval. 

107 

Fig.50: Before and after (at end of follow up) photos for a patient received 2 
sessions at 1 month interval. Areas of hypopigmentation in 
100%TCA CROSS side were present before treatment. 

108 

Fig.51: Before and after (at end of follow up) photos for a patient received 2 
sessions at 1½month interval. 

109 



x 
 

 

Figure  Title  Page
Fig.52: Before and after (at end of follow up) photos for a patient received 2 

sessions at 3months interval. 
110 

Fig.53: Before and after (at end of follow up) photos for a patient received 2 
sessions at 2months interval. 

111 

Fig.54: Before and after (at end of follow up) photos for a patient received 2 
sessions at 1½month interval. 

112 

Fig.55: Before and after (at end of follow up) photos for a patient received 1 
session. 

113 

Fig.56: Before and after (at end of follow up) photos for a patient received 2 
sessions at 2months interval. 

114 

Fig.57: Before and after (at end of follow up) photos for a patient received 3 
sessions at 1½month interval. 

115 



Introduction and Aim of work  
 
 

1 
 

 
INTRODUCTION  

 
    Acne lesions arise from the pilosebaceous follicles, which initially become 

obstructed with horny cells. Then a closed or opened comedo usually develops, 

which may later become inflamed. The presence of Propionibacterium acne is 

essential in the development of inflammatory acne. The follicular thinning of 

the wall may result in rupture of the hair follicle with stimulation of foreign 

body reaction and activation of the complement cascade. At this point, an 

attempt to limit the inflammatory reaction by epidermal encapsulation occurs. It 

is the degree of inflammation that determines the risk and amount of post-acne 

scarring. Acne scarring originates from a deep inflammatory reaction, and 

involves the destruction or loss of connective tissue, with dermal atrophy and 

fibrosis. During the maturation phase, the scar contracts and pulls the surface 

layers, causing indentation of the skin. Even though atrophic scars are the most 

common type of post-acne scarring, some patients may also present with 

hypertrophic scars and keloids (Choi et al., 2006). 

 
    Acne scarring is common but surprisingly difficult to treat. Scars can involve 

textural change in the superficial and deep dermis, and can also be associated 

with erythema, and less often, pigmentary change. In general, treatment of acne 

scarring is a multistep procedure. It is important to emphasize to the patient that 

acne scarring can be improved but never entirely reversed (Alam and Dover, 

2006). 

 

   There are several classifications of acne scars. A recent, comprehensive and 

functional scheme was proposed, whereby scars are classified as rolling, ice-

pick, shallow box-car, and deep box-car (Alam and Dover, 2006).   
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   There are several treatments for atrophic acne scarring. Topical retinoids, 

dermal fillers (including bovine collagen, human collagen, hyaluronic acid, 

autologous fat, among others), chemical peeling and microdermabrasion are the 

most popular while other procedures like punch excision (icepick, deep boxcar 

scars), punch elevation (wide boxcar scars), Subcision (rolling, depressed 

scars), dermal grafting, and laser surgery may also be used in treating acne scars 

(Choi et al., 2006; Batra, 2005;  Alam et al., 2005). 

 

    Medium-depth chemical peels can cause regeneration of the epidermis and 

dermis, resulting in an increase in collagen, elastin and glycosaminoglycans. 

Dermal collagen remodeling continues to occur for several months (Brody, 

1989; Cho et al., 2006). High concentration trichloroacetic acid (95-100%TCA) 

applied focally to atrophic acne scars, has been histologically shown to increase 

collagen fibers in the dermis and to result in decreased depth of acne scars (Yug 

et al., 2006). This is also called the ‘chemical reconstruction of skin scars’ 

(CROSS method) (Lee et al., 2002), in which high concentration TCA 

application has been shown to induce epidermal and dermal rejuvenation by 

stimulating deposition of collagen (Cho et al., 2006). 

 

   Subcision is a procedure that releases subcutaneous fibrotic strands that tether 

the overlying tissue. The controlled trauma creates new connective tissue 

formation under the defect for additional support. The technique severs the 

fibrous bands while initiating a reactive fibrosis that gradually, over several 

weeks, propels the depressed scar upwards (Alam et al., 2005; Alam and 

Dover, 2006). Bruising following subcision can last 1–2 weeks, but the 

procedure is well-tolerated with local infiltration of anesthetic. A benefit of 

subcision is the absence of any epidermal injury, except for minute needle 

insertion points (Alam and Dover, 2006). 
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    Although acne scars are recalcitrant to many therapeutic interventions, 

several therapeutic modalities either alone or in combination had to be studied 

for treatment of acne scars. A combination of treatments is often required to 

achieve satisfactory results (Jacob et al., 2001). 

 

AIM OF WORK 
 
    To compare the efficacy of high concentration TCA “CROSS” method and 

subcision as different therapeutic modalities in treatment of rolling acne scars. 
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ACNE 

Definition 

         Acne is a chronic inflammatory disease of the pilosebaceous units. It is 

characterized by seborrhoea, the formation of comedones, erythematous papules 

and pustules, less frequently by nodules, deep pustules, or pseudocysts and in 

some cases, is accompanied by scarring (Simpson and Cunliffe, 2004). 
 

Incidence 

• Acne vulgaris affects more than 45 million people in the United States 

alone. 

• Acne vulgaris has a peak incidence during adolescence, affecting 85% of 

young people between the age of 12 and 24 years. 

• 12% of women and 3% of men will continue to have clinical acne until 

44 years of age 

• Acne vulgaris is more common in males than in females during 

adolescence.  

• It is more common in women than in men during adulthood. 

 (Zaenglein and Thiboutot, 2008). 

  

Pathogenesis   

  The pathophysiology of acne involves a complex interaction of multiple 

factors, both internal and external to the pilosebaceous apparatus. The role of 

genetic predisposition and hereditary factors in the development of acne is 

uncertain, but is decidedly multifactorial. It is known that the number and size 


