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A split-face comparative study to evaluate efficacy of combined
subcision and dermaroller against combined subcision and
cryoroller in treatment of acne scars
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Summary Background Acne scars occur consequent to abnormal wound healing following

sebaceous follicular inflammation in acne. Various types of acne scars are icepick,

rolling, boxcar, hypertrophic, and keloidal. Different modalities of treatment include

subcision, dermaroller, cryoroller, punch excision, chemical peeling, and lasers.

Objectives To compare the efficacy of combined subcision and dermaroller vs.

combined subcision and cryoroller in acne scar treatment.

Methods Thirty patients (19 males and 11 females) with grade 2, 3, and 4 postacne

scarring (Goodman and Baron qualitative grading system) were enrolled in the study.

Three sittings each at 1-month interval were carried out of subcision under nerve

block on the entire face followed by derma roller (2.5 mm) and cryoroller on one half

of the face. Standardized digital photography was performed preprocedure and at

6 months. Grading of acne scar photographs using the Goodman and Baron

qualitative and quantitative grading scale was carried out by a blinded observer pre-

and postprocedure at 6 months. Patients’ own evaluation based on patient scar

severity perception scale of 1–10 was also taken into account.

Results Assessment using the quantitative grading scale showed a 57% improvement

using combined subcision and cryoroller against 40% improvement with combined

subcision and dermaroller. Average improvement perceived by the subjects was 61%

with combined subcision and cryoroller against 45% with combined subcision and

dermaroller. The data were analyzed using Wilcoxon signed rank test and found

statistically significant. Postinflammatory hyperpigmentation on the cryoroller side

and erythema, edema, and hematoma formation due to subcision was transient.

Conclusion Combined subcision and cryoroller is more effective than combined

subcision and dermaroller for treatment of acne scars.
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Introduction

Acne scarring is a consequence of abnormal wound

healing following damage occurring to the sebaceous

follicle during acne inflammation. Ninety-five percent

of acne patients develop some degree of facial scarring,

and there is a higher likelihood of truncal scarring in
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men vs. women (P < 0.05).There is a positive correla-

tion between the severity of scars and the duration of

delay between the onset of acne lesions and the start

of treatment, emphasizing the need for early aggressive

therapy. Untreated acne for up to 3 years results in

significant scarring.1,2

Different grading systems have been devised to eval-

uate acne scars. The various methods described are the

Goodman and Baron qualitative3and quantitative grad-

ing scale,4 the ECCA grading scale (�echelled’ evalua-

tion clinique des cicatrices d’acn�e),5 three-dimensional

in vivo optical skin imaging,6 and ultrasonography.7

Acne scars are treated using various treatment

modalities like punch grafting, subcision, dermaroller

therapy, cryoroller, chemical peeling, ablative, and

nonablative lasers.

We hereby compare the efficacy of combined subci-

sion and dermaroller against combined subcision and

cryoroller in the treatment of acne scars. To the best of

our knowledge, such a comparative study between

these two modalities of treatment has not been carried

out in the past.

Methods

This prospective, analytical, comparative, hospital-

based study was carried out over a period of eighteen

months between March 1, 2010 and August 31, 2011

in the department of dermatology of a tertiary health-

care institute.

Thirty-seven male and nonpregnant female patients

between the ages of 18 and 45 years with grade 2, 3,

and 4 acne scarring according to the Goodman and

Baron qualitative grading system, willing to give con-

sent, seen in the dermatology OPD during the period

March 1, 2010 to August 31, 2011 were enrolled as

study subjects. Seven patients dropped out before com-

pletion and could not be evaluated.

Patients with active inflammatory acne, those using

oral retinoids for the preceding 3 months and topical

retinoids for preceding 1 month, patients with keloidal

and bleeding tendencies were excluded from the study.

The study was conducted after taking approval from

the institutional ethics committee.

Written informed consent was taken prior to enroll-

ing patients for the study.

Standardized digital photography was performed

using a camera stand (Fig. 1). The distance between

the subject and the camera was 30 cm. The photo-

graphs were taken at an angle of 30°. The acne scars

were graded by a blinded observer using the Goodman

and Baron qualitative and quantitative grading scale.

Patient’s own evaluation based on the patient scar

severity perception scale of 1–10 was taken into

account. The patients were then randomized into two

groups—subcision followed by dermaroller was carried

out on left half of the face and subcision followed by

cryoroller was carried out on the right half, the other

group had subcision plus dermaroller on the right half

of the face and subcision plus cryoroller on the left half

of the face.

Infraorbital nerve block was given using 2% ligno-

caine and adrenaline.

Subcision was performed using a 20-gauge needle.

The needle was bent and introduced at an angle of

30° at the level of mid to deep dermis. The needle was

swept to and fro in the horizontal plane in a fan like

manner. These movements were carried out till the

feel, and sound of breaking of bands was lost. The

overlying skin and subcutaneous tissue was squeezed

to expel collected blood through the aperture made by

the needle.

Dermaroller therapy was carried out on one half of

the face. Dermaroller having 192 needles, each having

a length of 2.5 mm was used for the procedure. The

dermaroller was rolled over the skin in vertical, hori-

zontal, and diagonal directions till pin-point bleeding

was seen.

Cryoroller therapy was carried out on one half of the

face. Liquid nitrogen (temp: �20°) was used as the

cryogen. Acetone was rapidly applied to a segment of

face prior to rolling. This allowed easy movement of

the roller and prevented sticking of the roller to the

skin. Liquid nitrogen was poured in a plastic cup. The

roller was dipped in the cup and rapidly rolled over the

Figure 1 Standardized digital photography using camera stand.
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face in a segment-wise manner immediately after appli-

cation of acetone to that particular segment. A single

pass was generally sufficient to produce mild erythema,

which was considered as end point of treatment.

Postprocedure, patient was prescribed oral antibiotics

and anti-inflammatory tablets for 3 days. Strict photo-

graph protection in the form of sunscreen having a

sun protection factor >30 was advised for a minimum

7 days. Three such sittings were performed at an inter-

val of 1 month.

Postprocedure, standardized digital photographic

evaluation and grading using the Goodman and Baron

qualitative and quantitative grading scale was carried

out by the blinded observer at 6 months. Subjective

improvement noticed by the patient using the patient

scar severity perception scale of 1–10 was also taken

into consideration.

The data obtained from all the patients were tabulated

on MS Excel program. At the end of the study, all obser-

vations were analyzed using SPSS software (SPSS 13, IBM

Corporation, Armonk, NY, USA). Data was evaluated

using the unpaired t-test. Mann–Whitney U-test was

applied wherever the data failed “normality” test. Wilco-

xon signed rank test was applied to compare the various

variables of pre- and postvalues in each group.

Results

Of the 37 patients included in the study, seven patients

dropped out. Of the remaining 30 patients who com-

pleted the study, 19 were males and 11 were females

with a mean age of 27.17 years (SD—4.43). 83% of

the patients were in the 20–29 years age group, the

minimum age being 20 years and maximum age being

40 years. Twenty-five (83.3%) patients were unmar-

ried, while five (16.7%) were married. According to

the Goodman and Baron Qualitative grading scale, 15

patients (50%) had grade 4, nine patients (30%) grade

three, and six patients (20%) grade 2 acne scarring.

On the subcision and cryoroller side, using the Good-

man and Baron Quantitative grading scale, mean per-

centage improvement was 57% (SD—0.18) with

maximum patients(60%) having 50–69% improvement

(Figs 2,3, and 4). Change in Goodman and Baron

qualitative grading was seen in only 12 of 30 patients.

But, a significant change from grade 4 to grade 2 was

seen in two patients (Table 1). On subject evaluation,

mean percentage improvement noticed by the patient

was 61% (SD—0.14) with maximum patients (63%)

reporting improvement between 50 and 69% (Fig. 5).

On the subcision and dermaroller side, using the

Goodman and Baron Quantitative grading scale, mean

percentage improvement was 40% (SD—0.17) with

maximum patients (43%) having 30–49% improve-

ment(Figs 6,7, and 8). Change in Goodman and Baron

qualitative grading was seen in only nine of 30

patients (Table 2). On subject evaluation, mean per-

centage improvement noticed by the patient was 45%

(SD—0.09) with maximum patients (90%) reporting

improvement between 30 and 69% (Fig. 9).

Difference in mean values using the qualitative grad-

ing scale between the two treatment modalities was

not statistically significant (Z-value—0.99, t-value—
8.786 E + 37). Percentage difference in the mean
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Figure 2 Percentage improvement using the Goodman and

Baron quantitative grading scale on the subcision and cryoroller

side.

Figure 3 Baseline photograph before subcision and cryoroller.
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values using the quantitative grading scale (Z-value—
3.533, t-value—0.00041), and subject evaluation

(Z-value—5.025, t-value—5.12E-06) was found to be

statistically better on the subcision plus cryoroller side.

The difference between preprocedure grading of scars

on the left and right side was not statistically signifi-

cant, indicating that all patients had almost symmetri-

cal scarring on the two sides of the face thus

eliminating any confounding factors.

Postsubcision, edema and hematoma formation was

observed in all 30 patients (100%). It completely

resolved in 25 patients by 3–7 days (mean duration—
6.2 days). Persistent subcutaneous hematoma at

7 days was observed in five of 30 patients (16.67%).

Figure 4 Post-treatment photograph at 6 months after perform-

ing subcision and cryoroller.
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Figure 6 Percentage improvement using the Goodman and

Baron quantitative grading scale on the subcision and dermaroller

side.

Figure 7 Baseline photograph before subcision and dermaroller.

Table 1 Change in the Goodman and Baron Qualitative grading

scale seen in 12 of 30 patients on subcision and cryoroller side

Change in grade Number of patients

4–2 2

4–3 6

3–2 4

2–1 0
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Figure 5 Percentage improvement noticed by the patients on the

subcision and cryoroller side.
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These patients were given intralesional steroid injec-

tions (10 mg/dL of triamcinolone acetonide) following

which the hematoma completely resolved in further

5–7 days (mean duration—5.5 days). Postdermaroller

therapy, erythema was observed in all 30 patients

(100%), which subsided in all patients by 3–7 days

(mean duration—6.2 days). Postcryoroller-induced

hyperpigmentation was observed in five of 30 patients

(16.67%). However, there was no relation between

development of hyperpigmentation and the skin color.

The pigmentation resolved completely in 3–5 months

(mean duration—4 months).

Discussion

On the subcision and cryoroller side, the mean percent-

age improvement using the Goodman and Baron

quantitative grading scale was 57%, while the corre-

sponding value on the subcision and dermaroller side

was 40%. The difference in the two means was statisti-

cally significant, thus indicating that subcision com-

bined with cryoroller is a better treatment modality

than combined subcision and dermaroller.

On the subcision and cryoroller side, the mean per-

centage improvement noticed by the patients was

61%, while the corresponding value on the subcision

and dermaroller side was 45%. The difference in the

two means was statistically significant, thus indicating

that subcision combined with cryoroller is a better

treatment modality than combined subcision and der-

maroller.

On reviewing literature, no comparative studies have

been carried out between the above modalities of treat-

ment.

A study carried out by Alam et al.8 using only subci-

sion for acne scars showed a mean 50–60% improve-

ment using investigator ratings and a 50%

improvement using subject ratings.

A study carried out by Vaishnani et al.9using subci-

sion for acne scar treatment showed a mean improve-

ment of 40–80% using the visual analogue scale.

A study carried out by Aalamiharandi et al.10 using

subcision followed by suction showed a mean improve-

ment of 74.10%.

In the study carried out by Manuskiatti et al.11 using

fractional CO2 laser for acne scars, 85% of the subjects

were rated as having at least 25–50% improvement of

scars. In our study, 97% of patients had >30%
improvement using subcision and cryoroller, and 73%

of patients had >30% improvement using subcision

and dermaroller. This indicates that our results are

comparable to fractional CO2 laser for acne scar man-

agement.

In the study carried out by Hu et al.12 using frac-

tional erbium YAG laser for acne scars, using investi-

Figure 8 Post-treatment photograph at 6 months after perform-

ing subcision and dermaroller.
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Figure 9 Percentage improvement noticed by the patients on the

subcision and dermaroller side.

Table 2 Change in the Goodman and Baron Qualitative grading

scale seen in 9 of 30 patients on subcision and dermaroller side

Change in grade Number of patients

4–2 0

4–3 6

3–2 3

2–1 0

42 © 2014 Wiley Periodicals, Inc.

Acne scar treatment . R. Gadkari & C. Nayak



gator photographic evaluation, 6% patients had >75%
improvement, 58% had 50–75% improvement, while

36% had <50% improvement. The corresponding fig-

ures in our study were 17%, 60%, and 23% using

combined subcision and cryoroller and 0%, 30%, and

70% using combined subcision and dermaroller. Thus,

our results using combined subcision and cryoroller

are better than the fractional erbium YAG laser.

A split-face study was carried out by Lee et al.13 to

compare 585-nm pulsed dye laser and a 1064-nm Nd:

YAG laser for the treatment of acne scars. Evaluation

was carried out using the ECCA grading scale. 18.3%

improvement was seen with 585-nm pulsed dye laser,

while 18.7% improvement was seen with Nd:YAG

laser. In our study, Goodman and Baron quantitative

grading scale was used. The mean improvement using

combined subcision and cryoroller was 57% and 40%

with combined subcision and dermaroller. Thus, our

results with both the techniques are better than the

nonablative laser techniques.

In a study carried out by Lee et al.14 to evaluate effi-

cacy of TCA CROSS technique for acne scars, based on

investigator evaluation, 59% patients had >70%
improvement, 34% had 50–70% improvement, while

6% had <50% improvement. The corresponding figures

in our study were 17%, 60%, and 23% using com-

bined subcision and cryoroller and 0%, 30%, and 70%

using combined subcision and dermaroller. The patient

satisfaction rates were as follows: >70% improvement

—59%, 50–70% improvement—34%, and <50%
improvement—6%. The corresponding figures in our

study were 24%, 63%, and 13% using combined subci-

sion and cryoroller and 0%, 43%, and 57% using com-

bined subcision and dermaroller. Thus, TCA CROSS

technique has given better results for acne scar man-

agement.

It is difficult to compare our results with the other

studies as we have used the Goodman and Baron

quantitative grading scale to evaluate scars which

none of the other studies have used.

No study has so far been carried out to evaluate effi-

cacy of cryoroller therapy in acne scar management.

To conclude, on the basis of this study, combined

subcision and cryoroller is a better technique than

combined subcision and dermaroller in treatment of

acne scars.

References

1 Thiboutot D, Gollnick H, Bettoli V, et al. New insights into

the management of acne: an update from the Global Alli-

ance to Improve Outcomes in Acne group. J Am Acad Der-

matol 2009; 60: S1–50.

2 Layton AM, Henderson CA, Cunliffe WJ. A clinical evalu-

ation of acne scarring and its incidence. Clin Exp Dermatol

1994; 19: 303–8.
3 Goodman GJ, Baron JA. Post acne scarring: a qualitative

global scarring grading system. Dermatol Surg 2006; 32:

1458–66.
4 Goodman GJ, Baron JA. Post acne scarring–a quantitative

global scarring grading system. J Cosmet Dermatol 2006;

5: 48–52.
5 Dreno B, Khammari A, Orain N et al. ECCA grading scale:

an original validated acne scar grading scale for clinical

practice in dermatology. Dermatology 2007; 214: 46–51.
6 Friedman PM, Skover GR, Payonk G et al. 3D in-vivo

optical skin imaging for topographical quantitative assess-

ment of non-ablative laser technology. Dermatol Surg

2002; 28: 199–204.
7 Micali G, Tedeschi A, Lacarrubba F et al. Clinical mor-

phology and ultrasound correlation in the assessment of

acne scars. J Am Acad Dermatol 2010; 62: AB17.

8 Alam M, Omura N, Kaminer MS. Subcision for acne scar-

ring: technique and outcomes in 40 patients. Dermatol

Surg 2005; 31: 310–17.
9 Vaishnani JB. Subcision in rolling acne scars with 24G nee-

dle. Indian J Dermatol Venereol Leprol 2008; 74: 677–9.
10 Aalamiharandi S, Akbari E, Balighi K et al. Subcision-suc-

tion method: a new highly effective treatment of atrophic

acne scars and other depressed scars of the face. J Am

Acad Dermatol 2011; 64: AB14.

11 Manuskiatti W, Triwongwaranat D, Varothai S et al. Effi-

cacy and safety of a carbon-dioxide ablative fractional

resurfacing device for treatment of atrophic acne scars in

Asians. J Am Acad Dermatol 2010; 63: 274–83.
12 Hu S, Hsiao WC, Chen MC et al. Ablative fractional

erbium-doped yttrium aluminum garnet laser with coagu-

lation mode for the treatment of atrophic acne scars in

Asian Skin. Dermatol Surg 2011; 37: 939–34.
13 Lee DH, Choi YS, Min SU et al. Comparison of a 585-nm

pulsed dye laser and a 1064-nm Nd:YAG laser for the

treatment of acne scars: a randomized split-face clinical

study. J Am Acad Dermatol 2009; 60: 801–7.
14 Lee JB, Chung WG, Kwahck H et al. Focal treatment of

acne scars with trichloroacetic acid: chemical reconstruc-

tion of skin scars method. Dermatol Surg 2002; 28:

1017–21.

© 2014 Wiley Periodicals, Inc. 43

Acne scar treatment . R. Gadkari & C. Nayak


