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Clinical Analysis of Result of Scar Revision According to Scar Hardness
Hyung Keun Kang, M.D.}, Hyo Seok Seo, M.D.}, Choong Hyun Chang, M.D.}, Jin Hee Sohn, M.D.”

Department of *Plastic and Reconstructive Surgery, Pathology, College of Medicine, Sungkyunkwan University,

Kangbuk Samsung Hospital, Seoul, Korea

Wound healing proceeds, fibroblasts play a major role in controlling the composition and amount
of extracellular matrix and collagen metabolism. As the amount of collagen product is increased, the
scar becomes more thicker and harder. Firmness of the scar can significantly influence the outcome
of scar revision depending on the amount of collagen. This study aimed to classify the results of
surgical scar revision according to the hardness of the scar and to compare histological differences
and effectiveness in scar revision surgery between each classification. We selected subjects who
had undergone scar revision and examined their scar pathology and surveyed the satisfaction levels
of patients and Vancouver scar scale in each group. As the scar hardness increased from soft to hard,
more collagen fiber bundle and elastic fiber tangling were noted. On the other hand, the satisfaction
of patients was increased as the scar hardness was decreased from hard to soft. In this study,
therefore, we concluded that as the scar becomes harder, the tangling of elastic fibers and the
amount of collagen fiber bundles increase. Such patients revealed a robust collagen metabolism, and

showed worse results of scar revision.
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Table I. Patient Profile

Gender Male : Female = 15 : 18 (n=33)
Age 30.75 years (range, 16-55 years; median, 32 years)
Location  Forehead (n=10)

Glabella (n=4)
Temple area (n=2)
Nose (n=2)

Cheek (n=12)
Labial area (n=2)
Mandible (n=1)

Six patients (two foreheads and three cheeks and one nose) had ex-
perienced previous treatment.
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Table II. Scar Location According to Scar Hardness

Soft Middle Hard
Forehead 3 3 4
Glabella 2 2 0
Temple area 0 2 0
Nose 0 1 1
Cheek 4 4 4
Labial area 2 0 0
Mandible 1 0 0
Total 12 12 9

Durometer hardness measurement range : soft group 0 - 5, medium
group 6 - 10, hard group 10 more.
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Fig. 1. Durometer reading. The average of the durometer reading was
soft 7.0 = 1.6, medium 12.1 = 1.8, and hard 17.8 * 2.1.
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Table III. Vancouver Scar Scale

Characteristic Score Description

Pigmentation (P) 0 Normal: color that closely resembles the color over the rest of one’s body
1 Hypopigmentation
2 Hyperpigmentation

Vascularity (V) 0 Normal: color that closely resembles the color over the rest of one’s body
1 Pink
2 Red
3 Purple

Pliability (P) 0 Normal

Firm: inflexible, not easily moved, resistant to manual pressure
Banding: rope-like tissue that blanches with extension of the scar

Contracture: permanent shortening of scar producing deformity or distortion

1 Supple: flexible with minimal resistance
2 Yielding: giving way to pressure
3
4
5
Height (H) 0 Normal: flat
1 <2 mm
2 <5 mm
3 >S5 mm

Each scar characteristic is assessed and assigned a score as shown: the summation of these scores then forms the overall scar score.
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Fig. 2. Histologic findings of collagen fiber. (Above) Soft group :
Loose aggregation of collagen fibers. (Masson’s trichrome stain,
X100). (Center) Medium group : Moderate aggregation of collagen
fibers. (Masson’s trichrome stain, X100). (Below) Hard group:
Dense aggregation of collagen fibers (Masson’s trichrome stain,
X100).
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Fig. 3. Histologic findings of elastic fibers. (Above) Soft group: Loose
entangling of elastic fibers (Gomori’s Trichrome stain X 200). (Center)
Medium group: Moderate entangling of elastic fibers (Gomori’s
Trichrome stain X 100). (Below) Hard group: Dense entangling of
elastic fibers (Gomori’s Trichrome stain X 100).
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Fig. 4. Vancouver scar scale: measurements were repeated by three
different evaluators in a blind fashion and the average value was
taken in group Hard.

Fig. 5. Vancouver scar scale: measurements were repeated by three
different evaluators in a blind fashion and the average value was
taken in group Medium.

Fig. 6. Vancouver scar scale: measurements were repeated by three
different evaluators in a blind fashion and the average value was
taken in group Soft.

Fig. 7. Satisfaction of patient according to scar hardness.
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Fig. 8. (Above left) A 23-year-old man presented with left mandible area linear scar. Preoperative view. Scar was soft and classified with group
L. (Above right) Postoperative view. Patient was satisfied with the result. (Below left) A 31-year-old woman presented with forehead dimpling
scar. Preoperative view. Scar was soft and classified with group I. (Below right) Postoperative view. Patient was satisfied with the result.
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