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Review of Keloid Patients with Clinical Experience

INTRODUCTION
Despite numerous basic studies on wound healing, keloids remain 
difficult to treat because of a lack of effective preventive or treatment 
methods. They have ugly external appearances and hinder daily 
life activities, as they are occasionally accompanied by unbearable 
itchiness or pain. In particular, if they occur in exposed areas of the 
face or upper and lower limbs, they will induce cosmetic issues that 
can impart physical and mental anguish to patients, hindering so-
cial activities [1].
 While hypertrophic scars tend to be limited to damaged areas 
and gradually disappear after 1-2 years, keloids differ, as they con-

tinue to spread and cause damage [2]. Since it is not easy to distin-
guish these two diseases, as they only display differences in bioche-
mical and pathological characteristics, hypertrophic scars and ke-
loids are regarded as the same disease process with differences only 
in the extent of damage [2,3].
 Current treatment methods include chemical treatments, such 
as local injections of adrenocorticotrophic hormone and the use of 
silicone gel, physical methods including compression therapy and 
radiation therapy, and surgical procedures. These treatment meth-
ods are used alone or in combination [4-6], and are limited in their 
application if the keloid-affected area is broad. In particular, injec-
tions of adrenocorticotrophic hormone for the treatment of broad 
areas cause severe pain at the time of injection and cannot be used 
for prolonged periods of time, as several injections in a short peri-
od of time can cause side effects [1]. These methods are limited in 
the treatment of disease due to the high rate of recurrence observed 
under long-term follow up [4].
 Currently, as people emphasize their quality of life, keloids have 
become the subject of assertive treatments. We gathered data from 
13 years of clinical analysis of keloids. This study analyzed various 
indices of patients with keloids, with the aim to compare the caus-
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ative factors and physical dispositions of keloids.

METHODS
Retrospective analysis was carried out for 165 patients who under-
went consultation, treatment, and surgery for keloids at the plastic 
surgery department from March 1998 to December 2010. Among 
the patients who visited the hospital, 58 patients were excluded, 
leaving 107 patients as the final subjects of this study. Excluded pa-
tients included those who did not display symptoms of keloids and 
those for whom a retrospective analysis was not possible due to in-
sufficient medical records and/or inaccessibility for an interview. 
Data on age, gender, height, and weight, as well as past history of 
the patient and family were confirmed through a review of medical 
care records, questionnaires on medical conditions, and scientific 
tests; correlations between each of the indices were analyzed. Based 
on scientific tests and systematic questionnaires on medical condi-
tions, the patients were included in the study if the keloids exhibit-
ed one or more of the following symptoms: protruding lesion that 
induced itchiness, pain, change in the color of the scar, and/or cos-
metic or functional problems following skin damage (Table 1). Wei-
ght and height were obtained for the calculation of body mass in-
dex (BMI). In addition, lesions were categorized in terms of the type 
and areas of external wounds to analyze where the keloids occurred.
 Age was determined as age at the time of manifestation and cat-
egorized into age brackets of less than 10 years old, teens, 20s, 30s, 
and 40s. Height and weight were determined at the time of the pa-
tient’s visit to the hospital. The BMI (Kaup index, kg/m2) of each 
patient was computed on the basis of these data and used as the 
criterion of the level of obesity. BMI was categorized into less than 
18.5 kg/m2 (underweight), less than 23 kg/m2 (normal weight), less 
than 25 kg/m2 (overweight), and greater than 25 kg/m2 (obese). 
These values differed from the standards used in Western coun-
tries, as they were in accordance with the Asian standard published 
by the World Health Organization in 2004 [7]. Type of external 
wounds comprised four categories in our study: simple laceration, 
avulsion, burn, and intended wound. Piercings for earrings and 
surgical wounds were included in the category of intended external 
wound. Areas of lesions were determined to be the head and neck, 
with the exception of the face, anterior thorax, and body trunk in-
cluding the abdomen and back, upper limbs including the shoul-

der, and lower limbs. Correlations between each of these values 
and keloids were analyzed. Statistical analysis was performed using 
SPSS version 12.0 for Windows (SPSS, Chicago, IL, USA). We used 
the Student’s t-test and rank sum test for evaluations of statistical 
relationship.

RESULTS
Of the 165 initially chosen patients, 58 were excluded, leaving 107 
patients as final subjects. Subjects were composed of 38 males (35.5%) 
and 69 females (64.5%). The average age of the patients was 22.31 
years (male, 25.3 years; female, 20.1 years). The age distribution in-
cluded 22 patients under 10 years of age (20.6%), 38 in their teens 
(35.5%), 26 in their 20s (24.3%), 11 in their 30s (10.3%), and 10 
older than 40 years of age (9.3%). Accordingly, most subjects were 
in their teens followed by those in their 20s and under the age of 10 
years. Nineteen subjects had a past personal history of keloids, and 
seven had a past family history.
 With regard to the causes of these lesions, intentional external 
wounds, such as surgical wounds or piercings accounted for the 
largest proportion with 39 cases (36.4%), followed by avulsion (30 
cases, 28.0%), simple laceration (29 cases, 27.1%), and burns (9 
cases, 8.4%). The head and neck, with the exception of the face, ac-
counted for the largest area of manifestation with 38 cases (35.5%), 
followed by the body trunk (23 cases, 21.5%), upper limbs (21 cas-

Table 1. Inclusion criteria

Keloid symptoms

Protruding from the original wound

Itching

Pain

Color change (red, purple, dark brown)

Severe aesthetic problems or dysfunction

Table 2. Patient data

Male (n=38) Female (n=69) P-value

Age in years, mean (SD)
<10
10–19
20–29
30–39
>40

25.3 (3.11)
6 (15.4)
6 (19.8)

13 (31.9)
6 (11.5)
7 (20.6)

20.1 (2.95)
16 (18.7)
32 (43.5)
13 (23.5)
5 (11.1)
3 (15.2)

0.81
0.012a)

BMI, n (%)
Normal
Overweight
Obese

13 (34.2)
19 (50.0)
6 (15.8)

10 (14.5)
42 (60.9)
17 (24.6)

0.075

0.020b)

Location, n (%)
Face
Head and neck
Trunk
Upper limb
Lower limb

6 (15.8)
9 (23.7)

10 (26.3)
8 (21.1)
5 (13.2)

3 (4.3)
29 (42.2)
13 (18.8)
13 (18.8)
11 (15.9)

0.311

Cause, n (%)
Laceration
Avulsion
Burn
Intended

15 (39.5)
11 (28.9)
5 (13.2)
7 (18.4)

14 (20.3)
19 (27.5)
4 (5.8)

32 (46.4)

0.165

BMI, body mass index.
a)This value resulted from an analysis of the age-linked distribution between 
males and females; b)This value resulted from the analysis comparing the 
normal group with the overweight/obese groups. 
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es, 19.6%), lower limbs (16 cases, 15.0%), and face (9 cases, 8.4%). 
No patient had a BMI less than 18.5 kg/m2, whereas there were 23 
normal-weight patients (21.5%) with a BMI from 18.5 kg/m2 to 23 
kg/m2, 61 overweight patients (57.0%) with a BMI between 23 kg/
m2 and 25 kg/m2, and 23 obese patients (21.5%) with a BMI excee-
ding 25 kg/m2. Therefore, 84 patients were overweight or obese, 
accounting for 78.5% of all subjects (Table 2).
 Analysis was carried out to determine whether there were dif-
ferences in the characteristics of keloid patients by gender. Differ-
ences in the age-linked distribution were apparent between males 
and females (P=0.012), whereas more males were older than 20 
years of age, and females were most numerous in those younger 
than 20 years of age. 
 The average BMI was 24.24 kg/m2 for males and 25.41 kg/m2 for 
females, which were not significantly different. Although there were 
no differences between groups when the BMI distribution between 
males and females was divided into normal weight, overweight, 
and obese patients (P=0.075), there were statistically more females 
than males in the overweight/obese group compared to the normal 
weight group (P=0.020). This result indicated that there were more 
females in the group who were overweight compared to the nor-
mal weight group (Table 2). There were no statistical relationships 
in the BMI distribution by age (P=0.124).

DISCUSSION
Keloids are defined as thick scar tissues that invade normal tissues 
and the cornea at the boundaries of the original injury, and appear 
on the skin and cornea due to deposition of excessive collagen over 
a prolonged period of time [8]. There are differences in the frequen-
cy and ease of manifestation, depending on the areas affected. The 
area with the most frequent manifestations of keloids is the anteri-
or thorax, back, and neck, followed by the ear, shoulder, above the 
upper lip, the upper arm, abdomen, and the remaining areas of 
face [9].
 Among the studies of causative factors of keloids, age has been 
the most studied factor. Presently, there is a trend of gender differ-
ences by age. In males, there is tends to be a much higher frequen-
cy of keloids in those over 20 years of age, whereas there tends to 
be a higher frequency of keloids in those under 20 years in females. 
 Although keloids occur frequently on the upper parts of the 
body, including the chest, shoulder, chin, and ears, they are not fre-
quently found in the genital area, palm of the hand, sole of the foot, 
or abdomen. If keloids are found in these areas, they tend not to be 
severe [4]. The tensile strength of the skin has been suggested as 
the reason for differences in the manifestation of hypertrophic scars 
and keloids. As evidence to support this presumption, a report de-
scribed the shrinkage of a lesion when the keloid was transplanted 
to the femoral region with low tensile strength; additionally, chang-
es in tensile strength caused by induction of a wound on a collagen 

lattice at the time of three-dimensional culturing of fibroblasts was 
found to drive a change in and proliferation of the fibroblasts [10]. 
Presently, the head and neck areas display the highest rate followed 
by the body trunk, upper limbs, lower limbs, and face. The rate of 
occurrence was high on the head and neck, with the exception of the 
face, because of the large number of subjects who pierced their ears.
 This study aimed to examine the relationship between obesity 
and the manifestation of keloids. There was no particular difficulty 
in computing the BMIs of the subjects, as weights and height data 
were available in the medical records. In Asians, including Koreans, 
standards used for distinctions of obesity using BMI differ from 
those of Western countries [7]. For Koreans, while the occurrence 
of keloids was substantially low at 19.5% for underweight people 
with a BMI less than 18.5 kg/m2 and those with normal weight (a 
BMI ranging from 18.5 to 23 kg/m2), the rate was higher for over-
weight people with a BMI between 23 kg/m2 and 25 kg/m2, as well 
as in obese people with a BMI greater than 25 kg/m2. The differ-
ence between the two groups was statistically significant, and this 
statistical result is noted in our study.
 The fact that obesity affects changes in the structure and func-
tion of collagen, which in turn aggravates wound healing, has been 
demonstrated through animal studies. Enser and Avery [11] assert-
ed that obese rats have skin that is dynamically weaker and gener-
ates lower hydrothermal isometric force compared to slim rats. It is 
thought that the dynamic tensile force of the skin is reduced, be-
cause it fails to accumulate collagen on the surface in obese rats, 
which also display slow healing of the wound and reduced accu-
mulation of collagen in the wound [12]. Therefore, continuously 
high tensile force may be generated in various areas of the body 
which could possibly increase the occurrence of keloids.
 Epidemiological studies on obesity and the production of sebum 
have not been reported. However, obesity affects the differentiation 
of basal keratinocytes in the pilosebaceous duct [13]. In addition, 
frequent elevations in the levels of androgens (hyperandrogenism 
is thought to be induced by obesity), insulin, and growth hormone 
can be observed in obese people, activating sebaceous glands [14], 
which increases the activity of sebum that affects the metabolic 
synthesis of collagen and is thought to affect the manifestation of 
keloids.
 In addition, other studies reported that obesity is related to seri-
ous changes in the circulation of the blood in the skin. Obesity is a 
key cause of the failure of capillary microvessel function, which in 
turn is related to changes in microvessels and high blood pressure 
[15]. Loffler et al. [16] illustrated that the circulation in the skin 
was elevated in those with a high BMI, but the speed of cells within 
the blood vessel becomes very slow. These facts support the view 
that obesity negatively influences wound healing. Should the heal-
ing of the wound be delayed or if there is a problem in this process, 
the manifestation of keloids may increase.
 An association of keloids and BMI, as an indication of the level 
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of obesity, has been rarely reported until now and is limited to the 
particular area of the body [17], even though our study investigat-
ed all body areas. The present finding that the level of obesity as 
measured by BMI can be used as an index for the prevention and 
treatment of keloids has important implications in Korea and other 
countries in which obesity rates are increasing. Measuring the par-
tial obesity ratio for the area of injury, the tensile force for each area, 
the metabolic rate of collagen synthesis for each area, and changes 
in the symptoms of keloids in accordance with changes in BMI 
from early childhood could compose an interesting research task. 
Discussions on BMI should assure statistical significance through 
an increased number of subjects, and evaluations should be col-
lected through continuous observations on patient progress and 
treatment methods in the future.
 A retrospective review of the medical treatment records of 107 
patients with keloids who visited the plastic surgery department 
was carried out. Causative factors were identified through a com-
parative analysis of characteristics in accordance with clinical fac-
tors, including gender, age, types and locations of wounds, and the 
level of obesity. There were no differences between females and 
males. While there were many female patients under 20 years of 
age, there were a significantly larger number of male patients over 
20 years of age. Although a high number of keloids tended to be 
located on the head and neck, including the earlobes, it was not 
statistically significant. Similarly, marked differences in each of the 
causes of intentional incision wounds were not statistically differ-
ent. Among the keloid patients, there were many subjects who were 
overweight and obese, with a BMI of at least 23 kg/m2. Large scale, 
follow-up observations on obese subjects will be necessary for de-
tailed results.
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