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Scarcentered dilation in the treatment of large keloids

Wu M et al. Scarcentered dilation for large keloids

Abstract

BACKGROUND

Hypertrophic scars and keloid treatment is a major problem in plastic surgery. While
small keloids can be treated with resection followed by radiotherapy, large keloids
require treatment with a tissue expander. Conventional methods increase the need for

auxiliary incisions, causing new scar hyperplasia.

AIM

To introduce a new method for the treatment of keloids with an expander.

METHODS

Between 2018 and 2021, we performed surgeries to treat large keloids in nine patients
with a two-stage approach. In the first stage, an intrascar incision was made in the
keloid, and a customized expander was implanted under the keloid and the
surrounding normal skin. A period of 3-6 mo was allowed for skin expansion. In the
second stage, after the initial incision healed, a follow-up surgery was performed to
remove the expander, resect the keloid, and repair the expanded skin flap. To
accomplish this, an incision was made along the scar boundary to avoid making a new
surgical incision and creating new scars. Superficial radiotherapy was then performed

postoperatively.
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RESULTS

Two patients had anterior chest keloids. After treatment, the anterior chest incision was
broken repeatedly and then sutured again after debridement. It healed smoothly
without scar hyperplasia. Keloids were successfully removed in 7 patients without

recurrence.

CONCLUSION

This method was performed through a keloid incision and with a custom expander
embedded. After full expansion, the keloid was directly resected using a linear suture,
which avoids new surgical incisions and scars and can successfully remove large-area
keloids. The treatment is effective, providing new insights and strategies for the

treatment of similar large-area keloid and hypertrophic scar cases in the future.

INTRODUCTION

Keloid treatment has always been a major problem for surgeons*?l. Keloids are caused
by fibroblast proliferation disorders during wound healing(®3l. Current treatments
mainly include topical or oral drugs, surgical treatment, radiotherapy, and laser
therapy. Specifically, these include topical (tape/ointment) and injectable
adrenocorticotropic hormones, compression therapy and silica gel (application of
bandages, stents, plastic clothes, among others), surgical resection, sutures, surgical
resection after skin graft or flap reconstruction, and postoperative radiotherapy, among
other treatmentsBl. Drug injections can be used to treat small keloids, while surgical
resection and superficial radiotherapy are often used to treat large keloidsl>?). However,
it is often difficult to resect keloids with large areas directly by surgery(&l.

In 1979, the American Society of Plastic Surgeons officially recognized expander
therapy was injtiated in 1976, and officially recognized skin dilation as a form of
expander therapy, and it has since been widely used(1M), Skin dilation, which entails

embedding an expander and continuously pumping water to expand the normal skin
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and increase the area, can be used to repair skin lesions. The method is advantageous as
it avoids donor site injury, has a good repair effect, and ensures the color and texture of
the flap match the recipient area. Therefore, expanders have been widely used to treat
hypertrophic scars and keloids in recent decades(’213). However, previously reported
methods involved burying the expander near the scar. During skin dilation, the
expanded skin flap must be rotated or pushed to repair skin lesions; thus, an auxiliary
incision is needed. For patients with scar constitution, a new incision means there is
a possibility for new keloid formation.

In this study, we describe a new method for treating large keloids that minimizes the
need for a new surgical incision, thereby reducing the chances of new keloid formation.
In this method, a direct incision was made on the keloid to form an expander bag with
a capsule cavity that includes the keloid and the surrounding normal skin. After full
expansion, thekeloid was directly excised and the expanded flaps were pulled

together and sutured linearly, minimizing the need for a new surgical incision.

MATERIALS AND METHODS

Before surgical treatment, a detailed medical history was obtained, and a physical
examination was performed for each patient. The size and shape of the custom
expanders were designed based on the lesion site and the shape of the surrounding
normal skin. Each custom expander was 2.5 times the diameter of the lesion.

The skin expander was implanted during the first surgery stage. The patient was
placed under general anesthesia, and the surgical sites were routinely disinfected.
An incision, the length of the long axis of the scar, was made along the midline of the
scar. The incision was not extended beyond the boundary of the scar. Based on the
customized expander, the boundary of the separated expansion cavity was marked
with Meilan. The boundary usually exceeded the shape of the expander by 1 cm. The
full-thickness of scar tissue was cut with a blade, and taking care to maintain a uniform
vertical section, the subcutaneous fat was cut down to the surface of the myometrium,

and the cavity separated from the surface of the muscular membrane. During
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separation, the perforating vessels were electro-coagulated or ligated. The separated
cavity was 1 cm wider than the boundary of the customized expander to ensure that the
expander could be fully expanded without folding after implantation. Separation of the
injection pot cavity and pot mouth position and the injection pot from the expansion of
the capsule cavity 10 cm was done. To achieve hard support, we ensured that the
bottom of the pot was at the appropriate depth, it was easy to touch on the body
surface, and the expansion was optimal. Prior to placing the expander in the separated
cavity, we ensured that it had no leaks. We also checked the chassis position, flattened
the expander, and placed the injection bottle that was inserted in the drainage tube in
the separated cavity. We were careful not to puncture the expander during suturing.

The wound dressing was changed routinely on the second day after surgery, and the
drainage tube was removed when the drainage volume was less than 20 mL (this
volume was based on the size of the embedded expander and was estimated based on
clinical experience). The suture was removed on the 14t day after the first surgery, and
a small amount of water was injected into the cavity twice per week. The
volume injected was 10% of the designed capacity of the expander; however, this was
not always the case. We paid special attention to the color and tension of the expanded
flap and the sensation of pain around the flap area. Therefore, if the patient was
obviously uncomfortable, the tension of the flap was too high, or the color of the flap
was white, the water infusion was stopped, and the site of injection was monitored over
time. When the expander was filled with water to 3-4 times its designed volume,
the second stage surgery to remove the keloid was commenced. Prior to initiating the
second surgery, the size of the expanded flap was measured to determine whether the
normal skin on both sides of the scar was sufficient to cover the chassis.

During the second-stage surgery, the expander was removed, the scar excised, and
the expanded flap repaired. To achieve this, an incision was made along the scar
boundary to remove the lesion from the normal tissue completely and remove the
expander and injection pot. While paying attention to the treatment of both sides of the

flap, the flaps were pulled towards the midline of the incision and sutured, and an
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appropriate drainage tube was inserted. A multi-layer tension-reduction cosmetic
suture using one silk suture was required. The bottom of the flap was tethered to the rib
periosteum while ensuring that there was no tension in the suture. A full subcutaneous
reduction was required in patients with scar constitution

The wound was dressed, and the drainage tube was removed as described earlier.
The suture was removed between days 10 and 14 after surgery and prior
to radiotherapy['4l. Radiotherapy, totaling 20 Gy, was administered in four sessions at a
dose of 5 Gy per session. Radiotherapy was started on the first day post-surgery (if the
first day after surgery was on the weekend, radiotherapy was suspended for two days
and continued the following Monday)(516. To prevent recurrence of keloids and
hypertrophic scars, adequate anti-scar treatment was provided postoperatively, which
included the early and effective application of reducing devices, external use of silicone
gel for three months, and avoidance of foods including spicy foods,
seafood, and alcohol. In addition, we ensured regular review and close postoperative

follow-up of the patients.

RESULTS
The size of the keloids ranged from 2 cm * 5 cmto 15 cm X 13 cm in surgical
patients (Table 1). The expansion time and designated volume of the customized
expander were 3-5 mo (mean, 4 mo), and 100-800 mL (mean, 500 mL), respectively. The
total volume of water injected ranged from 320-2400 mL (average, 1452 mL). Keloids
were completely removed, and the surgery resulted in a linear scar. One patient had a
long-term unhealed wound in the anterior chest for half a year after scar resection and
radiotherapy. In this patient, the wound was directly reopened and re-sutured without
further radiotherapy. This treatment resulted in smooth healing of the wound without
keloid recurrence.

Total nine patients underwent keloid repair surgery, which was conducted in two
stages. In the first stage, customized expanders were implanted under the scars, and in

the second stage, scar resection and expanded skin flap repair were performed. Due to
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the different shapes of the keloids, the customized expanders used were also different
(Table 1).

The expander size ranged from 100-800 mL. The final expansion size was between
320 and 2400 mL. The water injection interval was 2 d, and each injection volume was
10% of the design capacity. When the tension of the flap was too high, a smaller volume
could be injected. Expansion time in March-May, and an average of April

Representative patient cases are presented in Figure 1 and Figure 2.

DISCUSSION

Keloid-centered expansion has replaced traditional para-scar expansion. The main
advantages are as follows: (1) Incisions are made in hypertrophic scars or keloids, and
the wound has a strong tensile strength. This is because the healing surface includes
thick scar tissue and the underlying adipose tissue. Therefore, in the process of
expansion, incision dehiscence does not occur; (2) Unlike the traditional method in
which the expander is embedded viz an incision in the normal skin, this method of
incision in the scar area will not add any new surgical scars, which is particularly
important for people with a scar physique and does not require a new drainage tube
incision. Furthermore, a previous report has confirmed that a scar within the vicinity of
the incision will not cause keloid hyperplasial’’} and (3) During the expansion process,
keloids stop developing and even partially subside due to pressure compression. This
phenomenon has not been previously reported.

In this study, one patient presented with two keloids, and satisfactory results were
achieved for both keloids with the keloid-centered expansion approach. In
another patient, the case was complicated by poor wound healing for half a year, which
manifested as epidermal erosion, exudation, and crusting. After extensive subcutaneous
separation and re-suturing, the wound healed successfully. The wound healed poorly
in this patient because the surgical tension was concentrated at the incision, which
caused the scar at the incision towiden continuously under tension traction, and

this wound was associated with the radiotherapy area. To avoid such complications,
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attention should be paid to the selection of an appropriate multi-gradient tension suture
(specifically a flap deep and periosteum tension suture), in addition to the need for
subcutaneous tension suture. This prevents the concentration of the flap tension on the
wound.

The method of implanting the expander viza scar incision, as described in this
report, effectively reduces the risk of additional scarring, which is a significant
advantage. In addition, during the expansion process, the pressure achieved with water
injection plays a role in compressing the keloids. According to clinical observations,
skin expansion under keloids can prevent and reverse the pathological progress of
keloids. This is another significant advantage of the keloid-centered expansion
approach. After the second-stage operation to remove the lesion, the flaps were directly
sutured. The resulting linear incision prevents the need foran auxiliary incision.
Compared with the pedicle flap and free flap, the technical requirements and accuracy
of the keloid—centered expansion approach are superior.

To repair a particular area of a keloid, custom-designed expanders are required. The
diameter of a normal skin expander should be 2-3 times the keloid diameter. After
expansion, the scar can be successfully removed, and the wound successfully closed. If
the normal skin area to be expanded is too small, even after expansion, there will not
be sufficient normal skin, and the tension will be too high to remove the scar completely
when closing.

In this study, postoperative radiotherapy consisted of 20 Gy, continuous irradiation
for 4-5 d, starting from the first day after surgery. A 4-5 Gy linear accelerator electron
beam radiotherapy can penetrate 2-3 mum below the skinl1819),

In the method described in this report, the surgical incision was simple, and no
auxiliary incisions were required. Previous expander transfer methods included
propulsion and rotation methods. An auxiliary incision is required to fully expand a
hemispherical expanded flap using those methods. In this study, the expander was

in the central part of the scar; thus, no auxiliary incision was needed.
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The expansion process to achieve keloid compression effectively prevents the
progression of keloids. However, there is also a risk of complications. After the
expansion, the tension at the incision is large, and since the scar is around the incision,
there isa high risk of skin damage. Therefore, after the second-stage surgery, the
probability of healing is low. To mitigate this risk, a deep tension-reduction

suture should be considered.

CONCLUSION

From this study of surgical patients, we present a new method, keloid-centered
expansion, that we believe can successfully remove large keloids and have good
prospects for healing since this method prevents the need for auxiliary incisions and
reduces the risk for the formation of new keloids. The sequence of events associated
with this method includes scar incision, customized expander implantation, skin
expansion to remove the keloid, formation of a single linear suture incision, followed by

postoperative radiotherapy.
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Figure 1 A 69-year-old patient with keloids. A: Two prominent skin, and the edge
beyond the scar base; B: In the first stage of operation, expander implantation was
performed through an intrascar incision; C, D: The methylene blue line was the
designed range of expander implantation; after expander implantation, normal saline
was rapidly injected to dilate it; expander water injection; E: After injection of saline, the
expander was removed and the expanded flap was sutured. Continuous superficial
radiotherapy after the operation, for 4 d; F: Two weeks after the operation, immediate

suture removal was done.
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Figure 2 A patient with an anterior chest keloid. A: The patient with an anterior chest
keloid, prominent skin lesions, and edge-invasive growth appearance; B: Scar incision
after expander implantation and normal saline expansion; C: During expander removal,
methylene blue was designed to remove keloid size; D: Imumediately after scar excision

and expander removal.

Table 1 Details of surgical patients

Patients Age Scararea (cm) Dilator size Total water Location
(yr) (mL) injection (mL)
1 23 6.5x45 200 600 Chest
69 15 %10 800 2400 Back
? 5x3 200 600 Back
3 28 15 %13 700 2161 Chest
4 13 2x5 100 350 Upper limb
5 35 6 x4 400 1200 Chest
6 32 13 x4 100 320 Neck
7 24 10x 6 600 1300 Chest
8 30 15 %5 800 2400 Abdomen
9 24 11x6 500 1500 Chest

11/11




73959 Auto Edited.docx

ORIGINALITY REPORT

O

SIMILARITY INDEX

PRIMARY SOURCES



