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ABSTRACT
Background: Many patients undergo surgical removal of their keloids. Although 
there are several reports about the utility and efficacy of surgery for the treatment 
of keloid lesions, few studies have reported on how patients perceive the outcomes 
of this intervention.

Objective: To assess patients’ perceptions of the efficacy and ill effects of surgery for 
the treatment of keloid lesions.

Material and Methods: An online survey was launched in November 2011 asking 
participants to provide answers to questions about their keloids. Patients were asked 
about their perceptions of the efficacy and long-term results of common treatment 
modalities. Descriptive statistics are provided.

Results: As of December 4, 2021, 1873 individuals participated in this survey, 567 
of whom reported previous surgical removal of their keloids. Of the 567 patients, 
548 assessed the benefit of this intervention: 27 (4.93%) reported that surgery 
cured their keloids, 91 (16.61%) benefited from surgery, 122 (22.26%) showed no 
improvement, and 308 (56.20%) showed worsening of keloids following surgery.

Conclusions: Results show that 56.20% of patients reported worsening of their 
keloids after surgical intervention. Although recurrence of keloids is widely 
acknowledged and reported, the occurrence and rate of worsening of keloids after 
surgery are not routinely reported in the surgical literature. This study represents 
the first step in developing a patient-reported measure of treatment success from 
surgery. Alternative therapies for early-stage keloid lesions were discussed.

INTRODUCTION
Surgical removal of keloid lesions is widely practiced by many dermatologists and 
plastic surgeons. However, because this treatment approach has been associated 
with recurrence rates of up to 100% [1], various postoperative adjuvant treatments 
have been used to reduce the rate of recurrence after surgery.

Gold et al. (2020) advocated adjuvant radiation therapy and concluded that 
keloidectomy followed by radiation therapy provided satisfactory recurrence rates, 
but they disclosed that their manuscript was funded by the maker of dermatological 
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radiation therapy equipment [2]. Although the authors 
provided a thorough review of the literature on adjuvant 
radiation therapy and commented on the risk of 
recurrence of keloids, they did not mention the risk of 
worsening of keloids after surgery.

Ogawa et al. (2020) recommended a multimodal 
treatment strategy that included postoperative radiation 
therapy [3]. The authors discussed the risk of keloid 
recurrence but, similar to Gold et al., did not mention 
worsening of keloid as a risk of their treatment approach.

Lemperle et al. (2020) reported on their own experience 
and outcomes of surgical removal of keloids in 452 
patients in Africa [4]. Although the authors presented 
several cases of massive keloids and mentioned that some 
of their cases had had prior surgery, they likewise did not 
conclude that prior surgery was the cause for worsening 
keloids in any of their patients.

In their thorough review of keloid disorder (KD), 
Limandjaja et al. (2020) mentioned worse outcomes 
after surgical resection [5]. Although worsening keloid is 
mentioned in their publication, it appears only by way of 
providing references to Robles and Berg 2007 [6], Butler 
et al. 2008b [7], Balci et al. 2009 [8], and Shih et al. 
2010 [9]. The authors did not publish or discuss any of 
their own data on the rate of worsening of keloids after 
surgery among their own patients.

Robles and Berg (2007) stated, “excision often results 
in a longer scar than the original keloid, and recurrence 
in this new area of trauma can lead to a larger keloid” 
[6]. This statement about the worsening of keloids after 
surgery, however, was attributed to Poochareon and 
Berman [10]. Likewise, the statement by Poochareon 
and Berman (2003) that “keloids are likely to worsen or 
recur after surgical excision” was attributed to Shaffer et 
al. (2002) and, much like other authors, did not provide 
any primary research data on the rate of worsening of 
keloids after surgery among their own patients.

Shaffer et al. (2002) conducted a retrospective review 
of several studies on the treatment of keloids and stated 
that their “objective was to examine the scientific quality 
of the literature on therapy for keloidal scars” [11]. The 
authors did not present any of their own clinical data. In 
the same publication, the authors stated, “there are many 
problems with the study designs of existing keloidal scar 
research including lack of consistent disease definitions and 
outcome measures, inadequate follow-up, and inconsistent 

therapeutic interventions.” Unfortunately, the same issues 
that were noted by Shaffer et al. in 2002 remain unchanged 
in 2021. Although the manuscript of Shaffer et al. contains 
165 references, the term worsening of the keloids in the 
manuscript appears without a proper reference.

Butler et al. (2008) mentioned recurrence of keloids after 
surgical resection but not worsening of the keloids after 
surgery [7]. Similarly, Balci (2009) did not address the 
worsening of the keloids and was more focused on the 
quality of life of keloid patients [8].

Shih et al. (2010) mentioned worsening of keloid after 
surgery [9], but only by citing Robles and Berg [6]. The 
authors offered no reference to the worsening of keloids 
after surgery and did not provide primary research data.

Cognizant of recurrence of keloids after surgery, many 
authors have suggested incorporation of various adjuvant 
therapy methods, such as corticosteroid injections [12], 
radiation therapy [3], and pressure devices [13], to diminish 
the rate of postoperative recurrence. However, despite these 
efforts, postoperative recurrence remains a real challenge and 
a cause of disappointment for both patient and physician. 
Bennet et al. (2017) conducted a retrospective review of 
their experience with postoperative radiation therapy and 
reported a recurrence rate of 74% among 31 patients who 
were followed for at least 1 year [14]. The authors did not 
mention the worsening of keloids in their report.

Only Escarmant et al. (1993) properly referenced 
the worsening of keloids [15]. The authors reported 
their experience of 544 patients with 783 keloids who 
were treated in Martinique with surgery and adjuvant 
interstitial radiation therapy. The authors were able to 
obtain in-person follow-up of 361 patients with 570 
treated keloids. Fifty percent of their patients were 
younger than 20  years of age; 51.4% of their patients 
had earlobe keloids. The authors reported that 450 
keloids (81.1%) had improved, 52 keloids (9.4%) had 
worsened, and 53 keloids (9.5%) were stable.

Among the recurring keloids (118), 60 (50.8%) had 
improved, 38 (32.2%) had worsened, and 20 (17.0%) 
were stable. For non-recurring keloids (437), 390 scars 
(89.2%) had improved, 14 scars (3.2%) had worsened, 
and 33 scars (7.6%) were stable.

In this study, the author attempts to place a spotlight on 
the worsening of keloids after surgery, an important and 
largely neglected topic. An institutional review board 
(IRB)-approved online keloid survey was launched by the 
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author in November 2011 to inquire about different aspects 
of KD, including the efficacy and potential side effects of 
various treatment modalities. The present study reports on 
the self-assessments of patients who completed the survey.

MATERIALS AND METHODS
A comprehensive questionnaire was developed to survey 
a large cohort of consecutive unselected patients with 
KD. The study was initially approved in November 2011 
by the IRB of St. Luke’s Roosevelt Hospital in New York. 
The study was subsequently transferred to Western IRB.

The survey links were placed in various websites. 
Participants would come across the link on the internet, 
and if they were interested in participating in the study, 
they would have to access the study questionnaire by 
visiting the study website, www.KeloidSurvey.com. 
After downloading and reviewing the study consent 
form, adult participants were asked to provide informed 
consent electronically. Parents were able to consent and 
complete the survey on behalf of their underage children.

The survey posed numerous questions to the participants, 
assessing a patient’s age, ethnic background, family 

history, extent and distribution pattern of the keloid 
lesions, prior treatments and response rates, and 
participants’ perception of benefit from their treatments. 
However, the survey did not collect data regarding the 
nature or timing of postoperative adjuvant treatments, 

location of the excised keloids, or any other specific 
information about surgical methods.

Participants’ access to the survey tool was limited to one 
access per computer IP address. Participants were allowed 
to skip a question if it did not apply to them, or they 
did not wish to answer. The study dataset was accessed 
on December 4, 2021. Descriptive statistics and the 
perceptions of the survey participants about the benefit 
they might have gained from keloid removal surgery are 
presented in the following section.

RESULTS
The study was opened for accrual on November 14, 
2011. As of December 4, 2021, 1873 individuals had 
participated in this survey; 567 adult participants (156 
men [27.9%]) and 403 women [72.1%]) indicated that 
they had previously undergone surgical treatment of 
their keloids.

Age
Figure 1 depicts participants’ ages at the time they took 
the survey.

Age of onset/clinical presentation of KD
Participants were also asked to provide their age at 
the time they developed their first keloid lesion; 559 
participants provided an answer. The peak age of onset 
among all participants was 16  years; 481 participants 

FIGURE 1:  Participants’ age at the time they took the survey.
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(89.3%) had developed their very first keloid between 
the ages of 5 and 25 years.

The majority of participants (359, or 66.4%) were 
between the ages of 1 and 17 years when they developed 
their first keloid, making KD a predominantly pediatric 
illness. Figure 2 depicts participants’ reported age at the 
time they developed their first keloid lesion.

Country of Birth
A total of 560 participants provided information about 
their country of birth. The majority of the participants 
(62.14%) were born in the United States, 3.21% in 
India, 2.68% in the United Kingdom, and 2.50% in 
Canada. Figure 3 depicts the country of birth of all study 
participants.

Although this distribution pattern correctly represents the 
country of birth of those who participated in this study, 
it is by no means a true reflection of the epidemiology 
of KD. Lack of access to the internet in many regions 
worldwide, as well as the fact that the survey has been 
available only in English, limits the availability of the 
survey to many keloid patients.

FIGURE 3:  Country of birth of the study participants (n = 
560).

Ethnicity
Participants were asked to provide their ethnic 
background, and 563 provided this information. Figure 4 
shows percentages for the ethnicities of the respondents. 
Although this information is a correct representation 
of those who participated in this study, it is not a true 
reflection of the ethnic epidemiology of KD.

FIGURE 2:  Age of onset/clinical presentation of KD among the study population.

Age of Onset
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FIGURE 4:  Participants’ ethnic backgrounds (n = 563).

Pattern of Distribution of Keloid Lesions
Participants were asked to provide detailed information 
about the distribution of the keloid lesions throughout their 
skin. A total of 546 participants provided this information. 
Participants who had multiple keloids in different parts 
of their skin were asked to indicate all sites of disease 
involvement. The upper arm, ear, lower chest, and pelvis 
were the most frequently involved area of the skin among 
the study participants. Figure 5 depicts the distribution 
patterns of keloid lesions among the study participants.

Morphology of Keloid Lesions
Participants were asked to describe the shape and 
appearance of their keloid lesion. To facilitate this, a 
reference image guide was provided online. A total of 
560 participants provided this information. Participants 
who had multiple keloids with different morphologies 

were asked to describe each type of keloids.

Nodular morphology was reported in 61% of participants 
followed by flat keloids in 47% and linear keloids in 
46% of the participants. Thirty-four percent of patients 
considered their keloids to be massive, with keloid lesions 
occupying large areas of their skin.

FIGURE 6:  Morphology of keloid lesions among study 
participants.

Triggering Factors
Participants were asked to provide information about 
the factors that triggered the formation of their keloids; 
535 participants answered this question. Figure 7 shows 
the frequency of various triggering factors within this 
population.

FIGURE 5:  Pattern of distribution keloid lesions among study participants.
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FIGURE 7:  Triggering factors reported by participants.

Number of Keloids
The participants were asked to provide information 
regarding the number of keloid lesions that they had at 
the time of taking the survey. A total of 556 participants 
provided this information. Figure 8 depicts the 
distribution pattern of the number of keloid lesions.

Efficacy of Surgery
The efficacy of keloid removal surgery was assessed by 
asking participants to provide only one answer to each of 
two sets of multiple-choice questions that would explore 
observed efficacy and overall assessment of benefit from 
surgery. Figures 9 and 10 depict the responses by the 554 
participants who answered questions about response to 
treatment and benefit of surgery, respectively.

FIGURE 9:  Recurrence rates after surgery, self-reported by 
patients.

FIGURE 10:  Benefit received from surgery, self-reported by 
patients.

FIGURE 8:  Distribution pattern of the number of keloid lesions in each participant.



23

KELOID RESEARCH        vol. 1  no. 2, August 2022©  KELOID RESEARCH FOUNDATION

To further refine the survey results, data were analyzed 
to identify patients who reported having a solitary keloid 
lesion. A total of 306 participants reported that they only 
had one keloid lesion, and 121 participants responded that 
they underwent surgery for their solitary keloids. A total 
of 117 participants responded to the outcome questions, 
among whom 115 participants provided detailed 
information regarding the distribution of the keloid lesions 
throughout their skin. Among this subpopulation, the 
most frequently affected areas were the upper chest (22%), 
ear (20%), earlobe (20%), shoulder (8%), neck (8%), and 
lower chest (4%). Figure 11 depicts the outcomes of the 
117 participants who answered questions regarding the 
treatment response to surgery.

As shown in Figure 11, the reported surgical outcomes 
among these patients were very similar to those of the 
whole group, wherein 65% of the patients reported 
the worsening of their keloids after surgery. The survey 
did not specifically collect information regarding prior 
treatments, the type or timing of adjuvant treatments, 
or other factors that might have affected the treatment 
outcomes.

FIGURE 11:  Recurrence rates after solitary keloid surgery as 
was self-reported by patients.

Twenty-six participants also reported having undergone 
adjuvant radiation therapy along with having solitary 
keloids; hence, the survey was able to assess the effect of 
adjuvant radiation therapy in this small sub-population. 
However, the survey did not collect any details regarding 
radiation therapy. It was assumed that radiation therapy 
was delivered as an adjuvant therapy following the 
excision of solitary keloids. A total of 18 participants 
provided information about the location of their keloids, 
10 had ear or earlobe keloids, 4 had shoulder keloids, 3 
had lower chest keloids, 1 had a neck keloid, and 1 had 

an upper chest keloid.

As shown in Figure 12, the reported outcomes of surgery 
followed by radiation therapy among these participants 
were very similar to those of the whole group. Nearly 
81% of the participants reported worsening of their 
keloids following surgery. The survey did not collect 
information regarding prior treatments, including prior 
surgery, and the timing of surgery or radiation therapy. 
The outcomes reported by this small group of participants 
were very similar to that of the rest of the participants. 
The outcomes of these participants may not truly reflect 
the outcomes of surgery followed by radiation therapy in 
prospectively planned studies.

FIGURE 12:  Recurrence rates after surgery and radiation 
therapy on solitary keloids as self-reported by patients.

DISCUSSION
Surgery is a common treatment modality for the removal 
of keloid lesions; however, it carries an inherent risk of 
worsening the instant keloid it intends to treat. Tirgan 
has previously reported that prior keloid removal surgery 
was the most important risk factor for the development of 
massive and semi-massive ear keloids [16]. In a case series 
of 283 patients with ear keloids, 100% of 31 patients 
with massive and semi-massive ear keloid (P <.0001) and 
72% of 181 patients with large ear keloids (P <.0001) 
had previously undergone keloid removal surgery.

Tirgan has reported similar findings in patients with 
neck keloids [17]. Among 82 consecutive patients with 
neck keloids who were seen in a keloid specialty medical 
practice, 31 had massive or very large neck keloids, 28 
of whom had previously undergone at least one prior 
keloid removal surgery (P < 0.0001). Despite physicians’ 
common practice of recommending surgery to many 
keloid patients, the data from this study indicate that 
less than 5% of study participants found surgery to be 
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curative and over 78% reported no benefit from surgery. 
Most importantly, this study revealed that surgery can be 
harmful and cause worsening of keloids in 56.20% of all 
patients undergoing excision of their keloid.

Alternative Treatments for Early-Stage Keloid 
Lesions
Several reports, some dating back to 1993 [15], point 
to potential harm due to keloid surgery; therefore, the 
treatment approach to early-stage keloid lesions should 
be reevaluated. Since all keloids start as a small papule or 
minor linear lesion that gradually grows to a size when 
treatment is considered, it is critical to identify and treat 
all early-stage keloid lesions with aggressive nonsurgical 
methods. Such approaches would include early 
intervention with intralesional steroids, intralesional 
chemotherapy, and contact cryotherapy [19].

As a general rule and as an accepted and basic principle of 
medicine, treating any illness is easier when the illness is at its 
earliest stages. The same principle applies to keloid lesions; 
the treatment of which with aggressive nonsurgical methods 
in the early stages will facilitate early and better control over 
the KD burden. Although the surgical treatment of keloids 
can lead to a cure in some patients, surgery clearly carries an 
unacceptably high risk of harming patients by the worsening 
and formation of much larger keloids. Therefore, the correct 
approach to early-stage keloid lesions is to treat them very 
aggressively with nonsurgical methods to achieve complete 
remission in the shortest time. It is only with this approach 
that we can have a substantial impact on the natural history 
of this disorder [18].

Although a nonsurgical approach for the treatment of 
early-stage keloids may not prove to be curative for all 
patients, it will help a great majority of patients and 
prevent the development of massive and life-changing 
keloids that are triggered solely by surgical intervention. 
The rates of 9.4% and 56.20% of keloid worsening 
reported by Escarmant et al. and the present study, 
respectively, are clearly unacceptable.

Utility of Cryotherapy as an Alternative to Surgery
The use of cryotherapy in keloid treatment was first 
reported by Allington in 1950 [19]. The first large-scale 
and systematic review of cryotherapy in the treatment 
of keloids was published by Muti (1983) who reported 
on their experience with 100 patients with keloids and 
concluded that “cryotherapy produced excellent results 
in the treatment of both keloids and hypertrophic scars; 

thus, it can be regarded as more effective and less dangerous 
than intralesional triamcinolone, compression, surgery, 
and radiation therapy for keloid treatment” [20].

Fikrle (2005) reported the efficacy of cryotherapy as 
monotherapy in the treatment of earlobe keloids in seven 
patients aged 9–22 years [21]. The keloid volume was 
reduced in all cases, complete flattening was observed in 
five patients, and a pronounced reduction to a maximum 
of 25% of the previous thickness in another patient. One 
patient discontinued the therapy because of pain after 
only partial improvement. The procedure was painful 
for all patients; however, no further side effects were 
noticed. No recurrence was observed within 1–4.5 years 
of the follow-up. Fikrle concluded that cryotherapy had 
an excellent effect as monotherapy for treating earlobe 
keloids in young patients.

Van Leeuwen and Huang (2015) studied the application 
of intralesional cryotherapy in 20 keloid lesions [22, 23]. 
Nine lesions received a second treatment 6 months after 
the first treatment. The authors concluded that intralesional 
cryotherapy showed favorable results in terms of volume 
reduction, pain, and pruritus, but it did not completely 
remove the keloids in all the patients. The same group 
performed a randomized study to compare the outcomes 
of intralesional cryotherapy with surgery; however, they 
were unable to accrue enough number of participants, and 
therefore, stopped their study after randomizing 26 patients.

Schwaiger et al. (2017) studied the therapeutic efficacy of 
combining cryotherapy with intralesional triamcinolone 
[24]. Fifteen patients (seven women, eight men) aged 18–
54 years with medium-sized keloids, which had existed for 
an average of 7.8 years, were included in their study. The 
patients mostly had upper torso keloids, including on the 
shoulder, breast, and back, and one patient had a neck 
keloid. The patients received four sessions of cryotherapy, 
which was directly followed by intralesional injections 
of triamcinolone acetonide into each keloid at monthly 
intervals. After the first treatment session and before the 
second one, the elevation of the lesion was significantly 
reduced by 18.3% (615.1%) (p = .0143) compared with 
the baseline elevation. Subsequent documentation showed 
a reduction of 29.9% (617.9%) (p = .2258) after the 
second, 37.8% (619.9%) (p = .3391) after the third, and 
41.3% (620.6%) (p = .2075) after the fourth treatment 
session compared with the baseline elevation.

Yosipovitch (2001) conducted a controlled study to 
evaluate the combined effect of intralesional corticosteroid 
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injection and cryotherapy vs. intralesional corticosteroid 
or cryotherapy alone [25]. A total of 14 patients (aged 
17–50 years) with at least two keloids of 1 year or more in 
duration on the chest, back, neck, and arms participated in 
the study after providing informed consent. They received 
intralesional corticosteroid injections of triamcinolone 
acetate with and without cryotherapy or only cryotherapy 
for at least three sessions with intervals of 4 weeks. Overall, 
nine male and one female patient completed the study 
(eight patients were Chinese and two were Malays). 
The authors concluded that the combined treatment 
with triamcinolone and cryosurgery may be an effective 
treatment for flattening keloids. The results achieved with 
the combination therapy were much better than those 
with triamcinolone injections alone.

Muthanna (2020) reported successfully treating bilateral 
earlobe keloids in one patient using a cryogun and the 
spray method [26].

The review of the aforementioned studies revealed that 
each author used a different cryotherapy method. Muti 
performed contact cryotherapy using an apparatus that 
circulated nitrous oxide inside a probe. The probe was 

then applied to the keloid lesion [20]. Van Leeuwen 
used liquid nitrogen that circulated inside an open-
ended probe, which was inserted inside the keloid lesion, 
a method that is marketed as intralesional cryotherapy 
[22]. Schwaiger used a spray gun to spray liquid nitrogen 

on the surface of the keloids [24]. Regardless of the 
method uses to deliver cryotherapy, the treatment was 
found to be efficacious, especially in combination with 
intralesional triamcinolone.

The survey also queried participants about prior 
cryotherapy experience and its effect on their keloids. 
A total of 136 participants reported having had prior 
cryotherapy. A total of 130 participants provided 
information regarding the location of their keloids. 
Participants who had multiple keloids were asked to 
indicate all the sites of disease involvement. The upper 
chest, shoulder, upper arm, lower chest, pelvis, and 
earlobe were the most frequently involved areas among 
this subpopulation. Figure 13 depicts the distribution 
patterns of keloid lesions among these participants.

Efficacy of Cryotherapy Among the Survey 
Participants
The efficacy of cryotherapy was assessed by asking 
participants to choose only one option for each of the two 
sets of multiple-choice questions that explored the observed 
efficacy and overall assessment of benefit from cryotherapy. 

Figures 14 and 15 depict the responses of the 105 participants 
who answered the questions about their observed response 
to cryotherapy and 117 who responded to the questions 
about the benefit of cryotherapy, respectively.

FIGURE 13:  Pattern of distribution of keloid lesions among study participants with solitary keloid.
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FIGURE 14:  Recurrence rates after cryotherapy as self-reported 
by patients.

FIGURE 15:  Benefit received from cryotherapy as self-reported 
by patients.

Interestingly, among the patients who self-reported about 
the results of cryotherapy, a much smaller proportion 
reported worsening of their keloids (12.82%) compared 
with those who underwent surgical treatment for their 
keloids (56.20%).

Case Study
A 24-year-old African American man presented to the 
author in February 2017 with massive neck keloids. He 
was asked to produce old photographs that would depict 
his neck keloids before his first surgery. Figure 16 depicts 
his neck keloids in December 2014.

FIGURE 16:  December 2014, before undergoing surgery. 
Photographs from patient’s archives.

He underwent surgical excision of his small neck keloids 
shortly after these images were taken. Recurrent disease 
was noted soon after the surgery. Repeat surgery was 
performed 6  months later to remove all the recurrent 
keloids, followed by adjuvant intralesional steroid 
injections. Unfortunately, this approach led to recurrence 
and much faster growth and eventually the development 
of massive submental keloids (Figure 17).

FIGURE 17:  A 24-year-old African American man presented in 
February 2017 with multifocal, massive neck keloids following 
surgical removal of small neck keloids and intralesional steroid 
injection.
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Unfortunately, many such young patients undergo 
surgery hoping for a quick resolution of their keloids. 
However, as exemplified in this case, keloid removal 
surgery imposes a major risk for far worse outcomes. 
Although the outcome of this patient’s neck keloids had 
he not undergone the two surgeries cannot be known, it 
would be extremely unusual for small keloid nodules to 
grow as rapidly as they did in this case.

Loss of Normal Tissue
An unreported outcome of keloid removal surgery, 
especially in patients with ear keloid, is disfigurement, and 
loss of normal ear tissue. In the present paper, the surgical 
literature reviewed in the Introduction did not mention 
the loss of normal ear tissue or disfigurement of ears after 
keloid removal surgery. Figure 18 depicts two such cases.

FIGURE 18:  Loss of ear tissue following ear keloid surgery 
and comparison to the opposite ear without loss of tissue, an 
unreported outcome.

Flaws in the Keloid Literature
Another trend, highlighted earlier in this paper, is the 

frequent quotation of secondary sources. For example, of 
the four publications in which the worsening of keloids 
after surgery was mentioned [5,6,9,10], none of the 
authors provided original evidence for this statement. 
Additionally, none referenced Escarmant et al. (1993), 
who reported the rate of worsening among their own 
patients [15], which was the only original, level 2 
evidence that supports this claim.

The reference to the recurrence rate of keloids after surgery 
is a frequently quoted review by Mustoe (2002), who 
stated, “excision alone of keloids results in a high rate of 
recurrence (45%–100%)” [1]. Mustoe, however, did not 
provide original data, instead citing Berman et al. [27], 
Darzi et al. [28], Lawrence [29], and Berman et al. [30].

Berman et al. (1996) published a review of literature on 
adjunct therapies to surgical management of keloids [27]. 
This publication did not provide any primary research or 
data; the authors instead relied on two prior publications, 
one by Lawrence [29] and another one by Edsmyr et al. 
[31], when they stated that “excisional surgery of keloids 
with a scalpel, in the absence of adjunctive therapy, 
results in 45%–100% recurrence rate.”

The second paper referenced by Mustoe was published 
by Darzi et al. (1992), who reported the results of their 
experience in treating 65 keloid patients with 100 keloids 
on four different treatment protocols [28]. The authors 
did not treat any patients with surgery alone, and it 
appears that this paper has no relevance to the subject 
matter of keloid recurrence after surgery.

The third paper referenced by Mustoe was published by 
Lawrence (1991), who reported 70% recurrence of keloids 
treated with surgery followed by adjuvant triamcinolone 
injections, and 68% recurrence of keloids treated with 
surgery followed by postoperative colchicine, among 
patients who were treated on a research protocol [29].

The literature review by Lawrence, however, summarized 
postoperative recurrence data published by other 
researchers, wherein reference was made to Conway et 
al. (1960) who reported a cure rate of 55% (or 45% 
recurrence) after treating 28 patients with keloid who 
underwent excision alone [32]. This appears to be the 
publication reporting 45% recurrence in a cohort of 
patients with keloid treated with surgery alone.

The fourth paper cited by Mustoe was published 
by Berman et al. (1995), in which the authors only 
summarized the literature and quoted a recurrence rate of 
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45%–100% after surgery without providing a reference 
to this recurrence rate [30].

The publication by Edsmyr et al. (1974) that was quoted 
by Berman reported their experience of 174 keloid patients 
from East Africa. According to the authors, all patients had 
“serious symptoms from keloids” [31]. In their series, the 
authors followed 12 patients who had undergone surgery 
alone without any additional adjuvant therapies and 
reported 100% recurrence among these 12 patients. The 
rest of their patients were treated with adjuvant radiation 
therapy. The authors did not provide any details about the 
extent of KD in these 12 patients. This seems to be the 
only publication reporting 100% recurrence in a cohort of 
keloid patients treated with surgery alone.

Diverse Biology of KD
There is, however, an inherent and more important flaw 
in all the treatment outcome reports. This flaw applies to 
the biology of the underlying KD among study patients. 
Clinical observation has taught us that not all patients 
have biologically similar diseases. In our day-to-day 
practices, we see a wide range of keloid patients, from 
those who present with only one keloid lesion to those 
with widespread disease involving many areas of their skin. 
We also see a range of time courses, with some patients 
having quite slow-growing keloids and others who develop 
numerous large keloids over a short period. This concept 
was not discussed in any of the literature reviewed.

Biology and genomics play a significant role in the 
treatment outcomes in many disease entities [33], such 
as breast cancer [34], lung cancer [35], colon cancer 
[36], rheumatoid arthritis [37], and hemophilia [38], 
and KD is not excepted, as it has diverse and highly 
variable clinical presentations and behavior, all of which 
may affect treatment outcomes.

Next-generation sequencing of tumor tissue can guide 
clinical management by providing information about 
actionable gene aberrations that have diagnostic and 
therapeutic significance [33]. It is therefore plausible 
that the biology of the underlying KD also plays a role 
in the treatment outcomes, a concept that should be 
incorporated into future keloid research studies.

Tirgan and Kerby (2021) conducted a detailed analysis 
of two large datasets of patients with KD and showed 
that KD has a diverse clinical behavior with variable rates 
of growth over time [39]. Clinical dataset analysis of 971 
patients with KD confirmed that 8.02% of patients had 

stable disease and remained in stage I for ≥15  years. 
Analysis of a separate survey dataset of 1709 patients 
with keloid showed that, in 35% of this large group, the 
disease had not progressed in 10 years.

Like many other illnesses, KD is not a homogeneous 
disease. Its highly variable biology may account for the 
wide range of recurrence rates among patient cohorts. 
Furthermore, most authors do not report the location 
of the excised keloids, growth rate, keloid formation 
duration, triggering factors leading to keloid formation, 
absence of keloids elsewhere, prior treatments, or the 
KD stage. All these factors have been indirectly tied to 
the biology of the underlying KD and can potentially 
influence the postoperative rate of recurrence.

Limitations
The present study has several limitations. The enrollment 
process might have been biased toward those searching the 
internet for information related to their illness, or subjects 
exploring treatment options for their recurrent keloids, with 
possible overrepresentation of younger and more computer-
literate individuals. Since the survey was conducted in 
English, it excluded non-English-speaking individuals. The 
survey did not collect data regarding the timing and other 
specific details of the surgery or the adjuvant treatment 
modalities that the patients might have received.

The survey was not designed, nor was it able, to compare 
the treatment outcomes of the different treatment 
modalities. This is partially due to the fact that different 
types of keloids require different treatment methods. 
Real-world experience suggests that most ear keloids are 
excised with surgery. This survey purely reflects this real-
world experience, whereby a large nodular keloid is not 
treated with lasers or with steroid injections. Moreover, 
surgery is often not performed for the treatment of 
multifocal chest/shoulder keloids or multifocal scalp 
keloids. As a result, the survey cannot be used to answer 
comparative questions among all patients with keloid.

As for cryotherapy, the author is unaware of any 
randomized studies that have compared the outcome of 
surgery with cryotherapy in treating keloids. Therefore, 
any comparison made between these modalities will be 
speculative and not based on solid evidence.

Finally, the survey tool was not validated. Despite these 
limitations, this self-selected group of respondents 
provides a glimpse into the real-world experience of 
those with keloids, including their perceptions regarding 
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the efficacy of surgery, which is commonly offered to 
community-dwelling patients with keloids.

Each of the above limitations has a potential to influence 
and skew the study results. However, the main aim of 
this study is to highlight the finding of potential harm 
from keloid surgery, something that is not reported in 
surgical research. However, information obtained from 
a retrospective survey tool can never be as robust as the 
information obtained from a prospective clinical study.

Conclusion
Among the survey participants, surgery was found to 
be curative in less than 5% of patients and led to the 
worsening of keloids in 56.20% of patients.

Physicians who treat keloid patients should avoid 
recommending surgery, especially in patients with early-
stage keloids, and maximize the use of nonsurgical 
modalities such as cryotherapy and intralesional 
chemotherapy. The Keloid Research Foundation 
has published a comprehensive set of guidelines for 
the treatment of keloid patients as well as guidance 
documents for proper usage of intralesional treatments 
and cryotherapy [40].

Based on the results of this large dataset, it is best to 
validate the actual treatment outcomes in patients with 
newly diagnosed ear keloid(s) in a randomized or partially 
randomized study whereby the short- and long-term 
outcomes of the primary surgery followed by any form of 
adjuvant treatment, including adjuvant radiation therapy, 
is compared with the outcomes of primary cryotherapy.

Finally, those who continue to perform surgery on keloid 
patients should consider reporting the rate of worsening 
of keloids and the rate of ear disfigurement among 
patients with ear keloids. Patient-reported outcomes 
should be prospectively integrated with all keloid 
treatment studies. Investigators should work together to 
design and validate reliable tools that can be incorporated 
into the designs of future clinical keloid studies so that 
the benefits and potential risks of surgery and all other 
treatment modalities can be more accurately assessed.
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