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Background: Children who have had surgery involving the placement of an implant frequently undergo a subse-
quent surgery for hardware removal. The cosmesis of surgical scars following initial and subsequent surgeries is
unpredictable. Scar incision (subsequent surgical incision through the initial scar) or excision (around the initial
scar) is selected on the basis of the quality of the initial scar. The outcomes following these techniques have not
been determined.

Methods: This prospective, consecutive case series was designed to compare outcomes following surgical scar incision
versus excision at the time of implant removal in children with cerebral palsy. Photographs of the scars were made
preoperatively and at 6 and 12 months following implant removal and were graded for scar quality utilizing the modified
Stony Brook Scar Evaluation Scale (SBSES). Parental assessment of scar appearance was performed at the same time
points utilizing a visual analog cosmetic scale (VACS).

Results: The scars that were selected for incision had significantly worse SBSES scores at 6 and 12 months following the
second surgery compared with preoperative values. However, parents’ VACS scores of the incised scars, although worse
at 6 months, were comparable with preoperative scores at 12 months. Scars that were selected for excision had
significantly worse SBSES scores at 6 months but scores that were comparable with preoperative values at 12 months.
VACS scores for the excised scars were comparable at the 3 time points.

Conclusions: Surgical incisions that initially healed with good scar quality generally healed well (from the parents’
perspective) following subsequent incision through the previous scar. Surgical incisions that initially healed with poor scar
quality did not heal better following excision of the previous scar. In such situations, surgical excision of the existing scar
should occur in conjunction with additional adjuvant therapies to improve cosmesis.

Level of Evidence: Therapeutic Level Il. See Instructions for Authors for a complete description of levels of evidence.

Peer review: This article was reviewed by the Editor-in-Chief and one Deputy Editor, and it underwent blinded review by two or more outside experts. The Deputy Editor
reviewed each revision of the article, and it underwent a final review by the Editor-in-Chief prior to publication. Final corrections and clarifications occurred during one or
more exchanges between the author(s) and copyeditors.

outcomes of surgical incisions following various surgical

logical and mechanical factors'”. Healing can be un-
predictable, despite meticulous surgical technique and
detailed postoperative management. Additionally, surgical in-
cisions on the same patient may heal differently, depending on
anatomical location. There is little objective research evaluating

T he healing of surgical incisions is influenced by bio-

techniques and wound-management strategies.

Children who have surgery that includes the use of in-
ternal fixation frequently undergo a subsequent surgery for
implant removal’. At this point, the surgeon must choose be-
tween scar incision (second surgical incision directly through
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TABLE | Modified SBSES*

No. of Points

Width in mm

>2

<2 1
Height

Elevated 0

Depressed 1

Flat 2
Color

Darker 0

Lighter 1

Same as skin color 2
Overall appearancet

Poor: <1/3 of scar has score of >4

Fair: >1/3 to <2/3 of scar has score of >4 1

Good: >2/3 of scar has score of >4 2
Total score¥f 0-7
*The greater the value of the score, the better the visual quality
of the scar. tDescribes the quality of scar-healing relative to the
length of the surgical incision. ¥Maximum possible score of 7
points.

TABLE Il Intraobserver and Interobserver Reliability of the

Modified SBSES
ICC
Parameter Intraobserver Interobserver
Width 0.84 0.60
Height 0.86 0.67
Color 0.93 0.61
Overall appearance 0.87 0.52
Total score 0.93 0.76

OUTCOMES OF SCAR REVISION DURING SURGICAL IMPLANT
REMOVAL IN CHILDREN WITH CEREBRAL PALSY

the previous incision) or excision (second surgical incision
about the margins of the previous incision). Scar incision is
usually selected when the initial incision has healed optimally.
Scar excision is usually selected when the initial incision has
healed poorly, with excessive width, surface hypertrophy or
depression, or discoloration. The outcomes following this
decision-making paradigm, to our knowledge, have not been
previously investigated.

The current study was designed to evaluate the following
hypotheses: (1) surgeons choose an incision versus excision
strategy on the basis of scar appearance, (2) scars selected for
incision have cosmetic outcomes following the second proce-
dure that are comparable to those following the initial procedure,
(3) scars selected for excision have better cosmetic outcomes
following the second procedure than following the initial pro-
cedure, and (4) scars selected for excision at the time of implant
removal have outcomes that are comparable to those of scars
selected for incision.

Materials and Methods

his prospective, consecutive case series was designed to compare outcomes

following surgical scar incision versus excision at the time of implant
removal in children with cerebral palsy (CP). The selection of incision or
excision was made according to surgeon preference following discussion with
parents. The study design was approved by our institution’s research review
committee. Two surgeons agreed on surgical closure techniques (which in-
cluded deep and superficial dermal-layer closures, the same size and type of
absorbable suture, and the use of skin closure strips without additional adhe-
sive) and postoperative management (which included the use of a dry dressing,
changed at 2 weeks, scar massage as described in a handout provided to fam-
ilies, and support of individual patient/family preference for the use of over-
the-counter topical lotions once the skin had healed).

Patients of the 2 surgeons were recruited at the time of implant removal,
which occurred at a mean of 1.8 years (range, 1.0 to 2.1 years) following the
index procedure. Photographs of the surgical scar were made preoperatively
and at 6 and 12 months following surgical implant removal. All photographs
were made with a single camera, using the same photographic techniques. The
quality of the incisional scar was graded by a co-author (K.D.) who was not
involved in the care of the patients, utilizing a modified version of the Stony
Brook Scar Evaluation Scale (SBSES)®. The SBSES was the only validated in-
strument for scar evaluation found in a PubMed search of the medical literature
from 1980 to the time of our investigation (keywords: surgical scar evaluation),
with a reported interobserver reliability of 0.73 to 0.85°. The greater the value of
the SBSES score, the better the visual quality of the scar (Table I, Figs. 1-A

TABLE Ill SBSES Scores for Scars in the Incision Group (N = 27)

P Value*

Parameter Preop.t 6 Mot 12 Mot 6 Mo Vs. Preop. 12 Mo Vs. Preop.
Width 1.15 + 0.82 1.11 +0.85 0.85 +0.77 NS NS
Height 1.48 + 0.80 1.33+0.88 1.33 £0.92 NS NS
Color 0.78 £0.89 0.26 £ 0.66 0.41 £ 0.69 0.041 NS
Overall appearance 1.56 + 0.64 0.78 + 0.85 0.89 + 0.85 0.001 0.008
Total score 4.96 +1.85 3.48 £ 2.06 3.48 £1.70 0.014 0.014

*ANOVA; p < 0.05 = significant. NS = not significant. 1The values are given as the mean and the standard deviation.
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TABLE IV SBSES Scores for Scars in the Excision Group (N = 31)

P Value*
Parameter Preop.t 6 Mot 12 Mot 6 Mo Vs. Preop. 12 Mo Vs. Preop.
Width 0.45 +0.77 0.45 + 0.68 0.61 + 0.80 NS NS
Height 1.26 + 0.93 0.55 + 0.85 1.00 + 0.89 0.007 NS
Color 0.52 +0.81 0.00 + 0.00 0.23+£0.43 0.001 NS
Overall appearance 0.94 + 0.85 0.26 + 0.58 0.68 + 0.87 0.003 NS
Total score 3.16 £2.71 1.26 + 1.59 2.52+241 0.004 NS
*ANOVA; p < 0.05 = significant. NS = not significant. TThe values are given as the mean and the standard deviation.
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Fig. 1-B
Figs. 1-A through 1-D Sample photographs demonstrating scar characteristics as assessed using the modified Stony Brook Scar Evaluation Scale
(SBSES). Fig. 1-A Scar width and corresponding SBSES score. Fig. 1-B Scar height and corresponding SBSES score.



