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ABSTRACT
Background: The management of keloids has posed a difficult challenge to the patient, surgeon and radiation oncologist due to its high recurrence rate following treatment. Post-operative radiotherapy has been used to improve outcome of treatment by reducing recurrence. However, this is difficult in Africa where there are few Radiotherapy machines and some of those available are not the standard for the treatment for superficial tumours and lesions like keloids.
Aim:  To assess the pattern of presentation, treatment and outcomes in patients with keloids.
Study design: A retrospective cross-sectional study.

Setting: University College Hospital, Ibadan, Nigeria.
Methodology: Records of all patients treated for keloids over a 25-year period were retrieved and their demographics, site and number of keloids, radiation treatment and outcome. The data obtained were analysed using the SPSS version 22.
Results:  In all, 172 cases were seen within the period with a male preponderance (57%), i.e. male: female ratio of 1.3:1.  The age range was 12 - 73 years with a mean of 28.7 ±14.53 years with 42.4% of the patients in the 20- 29 years bracket. Also, 69% of patients had a single keloid and the ears (35%) were the commonest sites in 35% of cases, the face (28.6%), the trunk (18.6%) and the neck (8.7%).
All the patients had surgical excision   followed by radiation therapy within 72 hours of surgery. They all received 12Gy in 2 fractions over 2 weeks except one that had 25Gy in 10 alternate daily fractions due to the large size of the tumour. There was no documented complication during and following treatment. The recurrence rate was 14.53%.
CONCLUSION: Immediate postoperative radiotherapy of keloids is safe with good outcome and a low recurrence rate. 
Key words: Radiation treatment, Keloids, Good outcome.
RESUME

Contexte: La gestion des chéloïdes s’est avéré un défi difficile au patient, au chirurgien et au radiothérapeute en raison de son taux de récidive élevé après le traitement. La radiothérapie post-opératoire a été utilisée pour améliorer les résultats du traitement en réduisant la récidive. Cependant, cela est difficile en Afrique où il y a peu d’appareils de radiothérapie et certains de ceux disponibles ne sont pas de niveau standard pour le traitement des tumeurs superficielles et des lésions comme les chéloïdes.
Objectif: Évaluer le profil de présentation, de traitement et des résultats chez les patients atteints de chéloïdes.

Conception de l'étude: une étude transversale rétrospective.
Cadre: Centre Hospitalier Universitaire (University College Hospital), Ibadan, Nigeria.
Méthodologie: Les dossiers de tous les patients traités pour les chéloïdes sur une période de 25 ans ont été récupérés et leurs statistiques démographiques, leur site et leur nombre de chéloïdes, leur traitement radiologique et leurs résultats. Les données obtenues ont été analysées à l'aide de la SPSS version 22.
Résultats: Au total, 172 cas ont été observés dans la période avec une prépondérance masculine (57%), c'est-à-dire une proportion homme-femme de 1,3: 1. La tranche d'âge était de 12 à 73 ans avec une moyenne de 28,7 ± 14,53 ans avec 42,4% des patients dans la tranche de 20 à 29 ans. En outre, 69% des patients avaient une seule chéloïde et les oreilles (35%) étaient les sites les plus courants dans 35% des cas, le visage (28,6%), le tronc (18,6%) et le cou (8,7%).
Tous les patients ont eu une excision chirurgicale suivie d'une radiothérapie dans les 72 heures suivant la chirurgie. Ils ont tous reçu 12Gy en 2 fractions sur 2 semaines sauf un qui avait 25Gy dans 10 fractions quotidiennes alternatives à cause de la grande taille de la tumeur. Il n'y a pas eu de complication enregistrée pendant et après le traitement. Le taux de récidive était de 14,53%.
CONCLUSION: La radiothérapie post-opératoire immédiate des chéloïdes est sans danger avec un bon résultat et un faible taux de récidive.
Mots clés: Radiothérapie, Chéloïdes, Bon résultat.

INTRODUCTION

A keloid is a sharply elevated, irregularly shaped progressively enlarging scar due to formation of excessive amounts of collagen in the corium during connective tissue repair1. There is a familial predisposition to keloids as it has been found to be commoner in certain families and races especially Africans, Hispanics and the Orientals2,4. Keloids can appear on any part of the body but are most frequent on the pinnae and in the pre-sternal and deltoid regions5. The treatment of keloids is challenging as various forms of treatment are associated with high recurrence rates; surgical excision alone results in 45-100% recurrence rate6.
Adjuvant treatments after excision aimed at  reducing the high recurrence rate  include radiotherapy, intralesional steroid injection, silicone sheet application, silicone gel sialastic2, mechanical compression, cryotherapy or cryosurgery, carbon dioxide laser therapy, intralesional interferon alpha 2b injection, ultrasound therapy, heat therapy, intralesional antihistamine injection, intralesional Mitomycin C, intralesional bleomycin8,9. Others include hyaluronidase, nitrogen mustard, methotrexate, retinoic acid, zinc, colchicine, tetrahydroxyquinone, dermabrassion, contrabutex gel, imiquimod cream and penicillamine2,9. None of these treatments have shown real efficacy in preventing or treating keloid and the recurrence rates are greater than 50% in most cases11. Radiotherapy was first introduced as a form of treatment in 1906 and it has been demonstrated as one of the most effective methods of preventing recurrence of keloids with a recurrence rate of about 20% as reported by some researchers11–14.
According to the International Clinical Recommendations, postoperative radiotherapy is considered to be the most effective treatment modality available for severe keloids15  although no consensus has been reached on the optimal dose and fractionation schedule.
Radiotherapy can be given pre or postoperatively and it could also be the only form of treatment given. Ionizing radiation for the postoperative treatment of keloids could be delivered as teletherapy using superficial kilovoltage x rays (80-140kV), electrons (via a linear accelerator unit) and gamma rays (telecobalt units) and interstitial brachytherapy4,16 The use of superficial kilovoltage x rays postoperatively has been shown to control recurrences between 61-76%. Brook et al5 reported 92%  with good cosmetic results and Kovalic and Perez12  reported 75% recurrence free rates in 84 earlobe keloids treated with superficial  x-rays, although, the use of superficial  x-ray units  has been phased out from most radiotherapy treatment facilities.
Our center has a telecobalt machine.  The telecobalt machine is not particularly suitable for treatment of keloid and other superficial lesions. This is due to its high penetrability and skin sparing effect such that the telecobalt machine fails to deliver the desired radiation dose to the site of the lesion. But these effects can be circumvented by the use of bolus materials including Vaseline-impregnated gauze as demonstrated by Kamal Malaker and Mustafa Zaidi 4 and the use of rice bags by Campbell et al and tissue equivalents materials which bring the 100% isodose to the scar. Other modifications that can be used when using a telecobalt unit include the use of lead blocks to properly delineate the treatment field and wooden blocks placed behind the treatment field in thin areas like the earlobes to absorb back scatter dose4.
The aim of this study is to determine the pattern of radiation treatment of keloids and the outcome at the University College Hospital, Ibadan, Nigeria over a 25-year period using telecobalt megavoltage machine. 
PATIENTS & METHODS
The records of all the consecutive patients treated for keloids between 1986 and 2012 were retrieved. The patient profiles, sites and number of keloids, radiation treatment received, hospital records of recurrence were retrieved using a data retrieval form. The data obtained were analysed using SPSS version 22. The results were presented in texts, tables and charts.

RESULTS
A total of 172 cases of keloids were managed by radiotherapy   during the study period and their records were well preserved.  There was a slight male preponderance of 57% giving a male/female ratio of 1.3:1. The ages of the patients ranged between 12 and 73 years with a mean of 28.7 ± 14.53 years and 42.4% of the patients were in the 20-30 years bracket (as shown in Table 1).
Sites of the keloids
The patients presented with lesions in different parts of the body (Table 2). Most of the patients (69.8%) had a single keloid affecting only one part of the body while the remainder had multiples lesions, some affecting different areas of the body. Two lesions were found in 19.8% of patients, 8.1% had three lesions while 2.3% had four lesions. All the 172 patients had a total of 231 lesions altogether.

Ear

The ears were the most common areas affected with a total of 81 lesions on the earlobes, pinna and pre and post auricular areas of the ears accounting for about 35% of all the lesions.  There were 11 bilateral earlobe keloids which were predominantly in females (90.9%) and 1(9.1%) case in a man. Most of these bilateral cases were seen in women less than twenty years of age. The non-bilateral ear lesions were fairly distributed between the left and the right ears. The left ear had 37 (52.8%) keloids while the right ear had 33 (47.2%). The bilateral ear lesions were treated as individual lesions.
Facial Keloids

The face had the next highest number of lesions with 62 keloids constituting 28.6% of the lesions and 5 (8%) were bilateral. Of the keloids affecting the face, 40.3% were on the right side of the face while 19 (30.6%) were on the left. Lesions on the chin and the lower lip accounted for 18(29%).
Other sites
The trunk and the neck constituted 43 (18.6%) and 20 (8.7%) lesions respectively. There were 3(1.30%) lesions resulting from tinea barbae while the others were in the axilla, breast, upper limbs and the lower limbs (as seen in Table 2).
Treatment
All the patients had surgical excision prior to radiation treatment within 72 hours of surgical excision. 
Radiation Treatment
All patients received a total 12 Gy of radiation to each keloid site in two fractions over a week except for a patient with sternal keloid who received a more conventional 25Gy in 10 alternate daily fractions due to the size of the treatment field. The treatments were given using telecobalt megavoltage equipment. Bolus material to bring the maximum dose to the skin surface was used in all cases.
Recurrence 

Out of 172 cases treated, 25(14.5%) cases of recurrence were recorded. 
DISCUSSION

 A total of 172 cases were seen over a 25-year period  with a slight male preponderance  of 57% which was similar to findings in similar studies from Osogbo, South West Nigeria by Olaitan et al19 and from Calabar in the South Eastern part of Nigeria by Udo-Affa et al20 though these studies had slight female preponderances2,21–26. An Asian study21 showed a significant female preponderance of 83%, though the number of patients in the study were quite few21.  

The age range of the patients was 12 to 73 years with an average age of 28.7 years.  Majority of patients were in the 20 to 29 years age group (42.4% of cases) followed by 30- 40 years’ age group (19.8%). This is similar to what was reported by Olaitan et al19 in the same environment, where most (47.3%) of patients were in the 21 to 30 years age range and Udo-Affa in Calabar where most (53.64%) of the cases were found in the age group 20-29 years19,20.
In this study, majority of keloids were located in the earlobes accounting for 35% of all the cases which were almost evenly distributed on both sides. This is consistent with other studies19,20. In the Asian study, 50% of keloid scars were in the earlobes, 25% in the anterior chest wall, 13% in the shoulder and 6% in the suprapubic region and abdomen each21.  This is broadly similar with our findings. 
There have not been many studies published using telecobalt machines in the post-operative radiotherapy treatment of keloids. Malaker et al4 published the treatment of earlobe keloids postoperatively using telecobalt units using an innovative method to reduce the skin sparring effect associated with the use of megavoltage photons and reduce dose to surrounding normal tissue. Lead blocks were placed to reduce exit dose and a wooden plate was placed between the ear and the lead block to absorb back scatter on the skin and Vaseline gauze was placed on the scar to bring the 100% dose to the skin. The control rate was 87.3% and the relapse rate 12.7%. There was no evidence of local or systemic malignancy. Patients received 16Gy in 4 fractions over 4 days starting within 24 hours of surgical excision4. This recurrence rate is low and comparable with our study and shows that the use of telecobalt machines is also efficacious in the immediate post-operative radiation treatment of keloids.

Consistent reliable control of keloids using post-operative radiotherapy has been reported by  other authors13,14,27,28. Though there has been no consensus with respect to the total dose and fractionation schedule in the treatment of keloids, some centres have used single fraction radiotherapy and others multiple fractions. In this study, 12Gy in 2 fractions was administered over a period of one week in 99.41% of patients regardless of the site of the lesion.
The threshold dose and dose response relationship for the treatment of keloids have been reported in some studies8,14,16,28. The threshold dose for single fraction x-radiation post operatively was 12-14Gy  as espoused by Edsmyer et al16. Kal et al in studying the dose/effect relationship of the recurrence rate of keloids as a function of the biologically effective dose (BED) for postoperative radiotherapy submitted that the BED must be at least 30Gy and it must be applied within 1-2 days of surgery. This BED corresponds to a single acute dose of 13Gy, two fractions of 8Gy, or 3 fractions of 6Gy or a single dose of 27Gy at low dose rate. They  reported that it was not useful using less than 6 Gy per fraction and to give more than 3 fractions8. Sakamoto et al  recommended 20Gy in 5 daily fractions (BED 30Gy)29.
Ogawa et al 14 submitted in 2002 that all sites should be treated by different protocols when they noticed a relative increase in the recurrence rates for keloids treated in high tension areas like the anterior chest wall, scapular and suprapubic areas as compared to the head and neck regions which are low tension areas. They proposed after randomizing patients to different dose schedules that 20Gy in four fractions (BED 30Gy) for anterior chest wall, suprapubic and scapular keloids, 10Gy in 2 fractions (BED 15Gy) for earlobe keloids and 15Gy in 3 fractions (BED 22.5Gy) for other sites14.
Conclusion: This study has shown that immediate postoperative radiotherapy of keloids using telecobalt machine is safe and efficacious in the prevention of recurrence of keloids. 
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	TABLE 1: AGE  DISTRIBUTION OF THE PATIENTS

	Age Range (Years)
	Frequency
	Percentage (%)

	
	10-19
	38
	22.1

	
	20-29
	73
	42.4

	
	30-39
	34
	19.8

	
	40-49
	12
	7.0

	
	50-59
	8
	4.7

	
	60-69
	6
	3.5

	
	70-79
	1
	.6

	
	Total
	172
	100.0


TABLE 2: SITE OF THE KELOIDS

	SITE  
	FREQUENCY
	 %

	AXILLA

BREAST

EAR

FACE

LOWER LIMB

NECK

OCCIPUT

TRUNK

UPPER LIMB

TOTAL
	4

4

81

62

7

20

3

43

7

231
	1.7

1.7

35.1

26.8

3

8.7

1.3

18.6

3

100
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