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Overview / Synopsis:

Keloid scarring is one of the most difficult clinical problems in wound healing. It can dramatically affect a patient’s quality of life both physically and psychologically. A wide array of treatments has been used to treat keloid scars. Of these, intralesional injection of triamcinolone acetonide is most frequently used. We aim to evaluate the effectiveness of sub dermal injection of triamcinolone acetonide at the time of caesarean section to prevent keloid formation in patients with existing keloid caesarean section scar. 

Background / rationale:

Keloids affect 10-15% of all wounds and represent an exaggerated healing response that poses a challenge for physicians (1). They can appear anywhere on the body and can last for years after the initial injury. Patients at risk of keloids are usually younger than 30years and have darker skin. Darkly pigmented skin is the primary risk factor for keloid, which has a 15-20 fold increased risk due to melanocyte stimulating hormone anomalies (2). Black, Hispanic and Asian are more likely to develop keloids than Caucasian. Keloids are more than just disfiguring cosmetically, many are also pruritic and painful. They often result in severe emotional distress. 
Keloid scar is associate with deteriorated mental health during postnatal period and can contribute to negative body image, impaired intimate relationships and  symptoms of depression. Patients with keloid scars have been reported to be unhappy with their scars due to their perceived stigma and psychological associations. Consequently, this can result in them being unsociable and may interfere with their communication skills, personal relationships, work life and leisure activities. Patients are usually concerned about the diagnosis and persistent nature of the scars and report that unempathetic management by general physicians and frustrations of current treatment compound their distress (3).
Keloid formation often can be prevented if anticipated with immediate therapy. Once established, keloids are very difficult to treat, with a high recurrence rate regardless of treatment. One of the first line options includes corticosteroid injection. Surgical removal of keloid usually only provides temporary cosmetic relief and invariability followed by even more aggressive regrowth of scar tissue in 50-100% (2).  Therefore, all surgical excision should be followed by corticosteroid injections.

Corticosteroids suppress inflammation and mitosis while increasing vasoconstriction in the scar. Triamcinolone acetonide suspension 10 to 40 mg per mL, depending on the site is injected sub-dermally. This will eventually flatten 50 to 100 percent of keloids, with a 9 to 50 percent recurrence rate (4). Usually, two or three injections are given a month apart; however, therapy can continue for six months or longer (5). New keloids are more responsive to therapy than older and established lesions. Corticosteroid injections are more effective if combined with surgery; the sooner instituted, the greater the likelihood of success. Common adverse effects include atrophy, telangiectasias, and hypopigmentation.

The use of corticosteroid injection following keloid surgery reduces the recurrence rate to less than 50% (6). Studies have used immediate wound edge corticosteroid injection after the excision, then followed by weekly injection for 2 to 5 weeks and monthly injections for 3 to 6 months (4). This is substantially more than the stat dose we plan to use in our study.  The combination of surgical removal and corticosteroid injections has been shown to improve outcome. 

Corticosteroids are commonly used and effective treatment for many inflammatory disorders. Steroids have been implicated as an etiology in delayed wound healing. Although there is much documentation in the literature that steroids delay wound healing, most studies are in vitro or use high systemic doses. Although wound disruptions have occurred in patients taking corticosteroids, in clinical practice, treatment doses are generally below the level required for inhibition of wound healing. Acute, high-dose systemic corticosteroid use likely has no clinically significant effect on wound healing (7). There is a retrospective evaluation of postoperative intralesional steroid injections on wound healing. Overall, there was not a statistically significant difference between the steroid groups and the non-steroid group. Therefore, one-time postoperative intra-lesional steroid injections were not found to delay wound healing (8). 

Possible foreseeable risks include (9): 

· Delayed wound healing 

· Wound infection 

· Increased pain due to post corticosteroid injection flare 

· Local bleeding 

· Allergic reactions 

· Skin discoloration, rash, erythema, atrophy   
Study aims / objectives:

To evaluate the effectiveness of sub dermal injection of triamcinolone acetonide at the time of caesarean section in preventing keloid formation in patients with a previous history of keloid caesarean scar. 

Hypotheses to be tested:

Patients treated with sub-dermal injections of triamcinolone acetonide will have decrease keloid scar formation and they will be less likely to show symptoms of postpartum depression.
Population / setting:

The inclusion criteria for the study:

1. Presence of a keloid scar from a previous caesarean section

2. Planed caesarean section for this current pregnancy 

The exclusion criteria for the study: 

1. Primigravida 

2. Previous caesarean section without keloid scar 

Women involved in this study will be in their reproductive age between18-45 years old and pregnant. The patients will be recruited from the antenatal clinics that are booked in for delivery at Westmead Hospital. Women of all ethnicities with a keloid scar following a previous caesarean section and who are planning to have a repeat caesarean section for this current pregnancy will be eligible to participate in the study. Women will have their mental health assessed during antenatal visits. They will also be evaluated for symptoms of depression during their postnatal follow-up visits.

Trial design / methods / power calculations / data analysis / statistical considerations:  

This will be a randomized controlled clinical trial. All the patients with a previous caesarean section and presence of existing keloid scar will be included in the study. The patients will be randomized into two study groups. The control group will receive surgical excision of keloid scar then routine wound closure. The treatment group will receive surgical excision of keloid scar then sub-dermal injection of triamcinolone acetone at the time of wound closure after the delivery of the fetus. The patients are followed up for 5 days post operation for complications, then at 6 week, 6 months and 12 months post-partum. The investigators are blinded to the type of treatment the participants have received. 

Informed consent will be obtained from all participants. Patients with a history of caesarean section and presence of keloid scar will be recruited at the time of booking into the clinic or at booking caesarean section. The baseline information including measurement of the scar will be collected at time of the consent and /or around 36 weeks when patient is consented for the surgery. The scar will be photographed and measured for length and width in millimetre; elevation, hardness and erythema will be graded by the assessor on a 3-point scale. (0=None; 1=partial; 2= along entire scar). A subjective symptom score will be graded by patient’s for pruritus, pain and swelling on a 3-point scale (0=None; 1=occasionally; 2=all the time).  Scar will be also be photographed.

The patients will be randomized on the day of caesarean section, a sealed envelop will be selected by surgeon containing instructions for type of treatment. The lesion will then be photographed and assessed again using the same scales at 6 weeks, 6 months and 12 months interval in the postpartum period after the caesarean section. In addition, the patient’s overall satisfaction of the treatment will be graded by the patients on a 4 point scale (0=no improvement/poor; 1=fair; 2=good; 3=excellent).

Using the estimates from Sharma et al. (11), the intervention will reduce the incidence of keloid scarring from 96% in the groups receiving intralesional triamcinolone acetonide in combination with 5-fluorouracil compared to 72% in the group receiving 5-fluorouracil alone. Sixty two patients would have 80% power with a two significance level of 5% to detect this difference between the groups. To allow for 13% lost to follow-up or non-compliance (based on our local pilot study), we will recruit 70 patients in each group.
Study procedures:

All pregnant women are booked in to the hospital at about 12 weeks gestation. They are reviewed in antenatal clinics at regular intervals. Women with a history of previous caesarean will have their mode of delivery discussed at booking and again at section are seen at 36 weeks gestation The patients will be identified at booking in and recruited either at booking in or .during 36 week visit. Baseline information and measurements will be collected at that time. The patients will have the option to withdraw from the study at any time. 
At the time of the caesarean section, the medical staff will select a sealed envelop containing information on which treatment the patient had been allocated to. All the women will have their keloid scar excised at the beginning of the procedure during skin incision. The fetus will be delivered as normal and routine closure of the uterus and rectus sheath. At the time of skin closure, the control group will have routine closure of skin with subcuticular suture using 3-0 Monocril. The treatment group will receive sub dermal injection of triamcinolone acetonide (Dose: 2 ampoules of Kenacort A 10 injection 10mg/1ml) along the entire length of the skin incision, in addition to subcuticular suture for skin closure. All surgeons would have been taught on the methods and amount of injection on each side of the wound. The specific 1 ml syringes and 25 G needles would have been prepared and included in the randomised envelops. Sub dermal injection of triamcinolone acetonide is an approved therapeutic indication for treatment of keloid by Therapeutic Goods Administration. Information about the procedure will be completed by the surgeon on the randomization survey card. It will document dose administered and will provide an opportunity to document any difficulties with the administration or wound closure. 
Post operation, the patient will be reviewed on the ward daily for any signs of complication until discharge. Patient will then be followed up in clinic for their 6 weekly post partum check and at the 6 months interval post caesarean section. At that time, the same scoring scale will be used to assess the scar site to evaluate for signs of improvement. In addition, the patient’s overall satisfaction of the treatment will be graded by the patients on a 4-point scale (0=no improvement or poor, 1 = fair, 2 = good, 3 = excellent). Symptoms of depression will also be assessed during follow-up visits at 6 weeks and 6 months postpartum.

As part of continuous clinical care, patients with any residue keloid scar with be given information on further treatment including referral to Plastic surgeons.  
Expected outcomes / measures / significance:

Given triamcinolone acetonide has been used for treatment of keloid scar in other areas of the body, we expect that excision of previous keloid scar in conjunction with sub dermal injection of triamcinolone acetonide will reduce the recurrence and formation of caesarean section keloid scar. We would also expect positive patient satisfaction from the treatment.   
Edinburgh Postnatal Depression Scale

Symptoms of postpartum depression will be explored using Edinburgh Postnatal Depression Scale (EPDS) [10]. The EPDS is a validated 10 item self-report measure and was developed to screen and identify women for symptoms of depression during pregnancy and the postnatal period. Nevertheless, it is not a diagnostic measure and specialized clinical assessment must always be done to recognize depression. The scores vary from 0 to 30. A score between 10 and 12 indicates probable minor depression and a score greater than 12 indicates probable major depression.

Anticipated start / finish dates
February 2016 – February 2017
Monitoring / reporting:

The patients will be reviewed on the ward post caesarean sections for any signs of complications until discharge. The patients will be given a phone number to call to contact the investigator in case of any reaction and complication in relation to the caesarean section scar. Advice would be given to patients over the phone or invited to present to hospital for review for further management.  

Statement of ethical issues:

Even though this study involves a high-risk population of pregnant women, the aim of the study is to treat the caesarean wound site after the delivery of the fetus, so we expect no adverse effects to the fetus. 

All medical procedures involve some risk of injury. Sub dermal injection of triamcinolone acetonide is an approved therapeutic indication for treatment of keloid by Therapeutic Goods Administration. Adverse effects are listed on the product information sheet. 
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