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Abstract 

A keloid is the result of an abnormal wound healing response to a variety of skin injuries, 

characterized by a well-circumscribed, firm, irregular, mildly tender, and pink to purple hyper-

pigmented lump with a glossy surface. The present case reports on excessive formation of 

keloid due to repetitive mammographies causing symptomatic, cosmetically disturbing symp-

toms. © 2018 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Keloid scars were first described in the Edwin Smith Papyrus, dating back to 1700 BCE 
[1]. The African Yoruba tribe reported on keloids in the 10th century, followed by Retz in 1790 
referring to keloid as “dartre de graisse” or “fatty hernias” [2]. Alibert coined the term keloid 
in 1817. The term is derived from the word cheloide, meaning “like a crab’s claw,” referring to 
the claw like extension of the lesions and a tendency to grow in a lateral direction [3].  

Keloid scarring is an abnormal wound response that does not regress spontaneously. It is 
defined as an overgrowth of dense, fibrous tissue following healing in a variety of types of skin 
injuries extending beyond the borders of the original cutaneous insult and invading adjacent 
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normal dermis [4]. Keloids mostly affect, but are not limited to, younger patients with higher 
Fitzpatrick skin phototypes [5]. Keloid scars tend to develop more readily during and after 
puberty, and disproportionately affect African American, Latin American, and Asian popula-
tions with a prevalence ranging from 0.3 to 16% [6].  

On inspection, keloids are characterized by a well-circumscribed, firm, irregular, mildly 
tender, and pink-purple lumps usually accompanied by hyperpigmentation, and a glossy sur-
face with occasional telangiectasias [7]. They are often asymptomatic but may be pruritic or 
painful. Furthermore, keloids may grow to gigantic sizes disturbing the patient’s quality of life 
[8]. Despite the availability of numerous treatments, there is no consensus on the most effec-
tive option. Although keloid formation mostly results from abnormal wound healing in re-
sponse to skin trauma or inflammation, this case reports on comprehensive keloid scars fol-
lowing a series of mammographies, causing significant cosmetic, symptomatic, as well as ther-
apeutic problems. 

Case Report 

In August 1993, a then 45-year-old Indonesian female underwent a modified radical left 
mastectomy for T1N0M0 breast cancer. Her earlier history revealed keloid formation on 
shoulders and upper back, although she then denied significant previous traumas. Postoper-
atively, timed mammographies of the right breast were proposed according to the Guideline 
on Breast Cancer [9]. Approximately 1 month following the first mammography in November 
1993, keloid tissue started to emerge around the nonoperated right breast, reflecting the po-
sition of the rigid breast compression paddle that was used for the mammography. Although 
she was worried that the lesions would progress, mammography screening was continued 
annually, indeed leading to worsening of the keloid formation.  

When she presented to our outpatient clinic in 2005, a physical examination revealed 
firm, hyperpigmented, smooth-surfaced lesions on both sides of the thorax (Fig. 1A). Remark-
ably, the scars following the mastectomy remained within the confines of the original surgical 
incision and had not expanded over time. Conversely, keloid formation on the right side was 
progressive reflecting the repetitive trauma associated with approximately 12 consecutive 
mammographies over a period of 12 years. As she was convinced of an association between 
the keloid formation and the mammographies, it was decided to abandon these radiographies. 
She declined serial MRIs. As a consequence, it was decided to limit oncological control to pal-
pation.  

Because of the patient’s progressive emotional burden associated with the growing ke-
loids she was referred to a dermatologist who advised calendula, Dermatix® silicone gel, and 
corticosteroid injections, but to no avail. She was advised to seek consultation of a plastic sur-
geon, but she dismissed this option because of fear for invasive therapy as well as doubts on 
the success rates of therapies.  

In 2018, she again visited our surgical department outpatient clinic as keloids had pro-
gressed even more over time. On inspection, strands of keloid tissue expanded from the right 
breast to the left breast causing spontaneous pain (Fig. 1B). She told us that the localizations 
of keloid on both her shoulders had possibly developed after insect bites and scathing, at the 
age of 13 years. At the age of 21, she underwent excision of these shoulder keloids. Unfortu-
nately, widespread recurrence occurred thereafter (Fig. 2). Prior to the modified radical left 
mastectomy, no screening mammography has been performed. Only one diagnostic mammog-
raphy has been performed 2 weeks prior to the operation without origination of keloid. Later, 
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at the age of 63, a vestibular schwannoma was removed via a retroauricular incision (Fig. 3). 
Her sister and one daughter were also affected by excessive keloid formation following skin 
injuries (e.g., abrasion, surgical excision). Her other daughter, son, mother, and father were 
not affected.  

Discussion 

To the best of our knowledge, this is the first case report on formation of excessive chest 
keloid due to the microtraumas of repetitive mammographies. Keloid is a fibroproliferative 
disorder that results from an abnormal wound healing response, following a wide variety of 
types of skin injuries including surgery, piercings, lacerations, abrasions, tattooing, injections 
(e.g., vaccinations), insect bites, burns, and skin inflammation (e.g., chicken pox, acne, follicu-
litis), even seemingly spontaneous in the absence of any previous trauma or surgical proce-
dure [7, 10, 11]. In the present case, it is very likely that keloid scars developed as a conse-
quence of mammography, in the absence of additional chest traumas as reported by the pa-
tient. During mammography, breast tissue is compressed between a support table and a rigid 
breast compression paddle to obtain flattening of tissue with homogeneous thickness to im-
prove visibility by spreading structures in the breast. Moreover, compression is essential for 
reducing total radiation dose and preventing motion artefacts. Adversely, most women expe-
rience pain and discomfort during and after this test and may even decide to avoid mammog-
raphy [12]. We are also convinced that compression of soft tissue in the present case has re-
sulted in tissue damage with subsequent keloid formation.  

Normal wound healing following skin injuries is a dynamic and sophisticated process. It 
involves three different but overlapping time-dependent phases: inflammatory phase (2–3 
days), proliferative phase (3–6 weeks), and remodelling phase (up to approximately 1 year). 
Most of the scar is formed by accumulated collagen produced by fibroblasts and myofibro-
blasts in the late proliferative phase. However, the remodelling phase is characterized by bal-
ancing collagen production and degradation and remodelling type III collagen to mature type 
I collagen leading to differences in scar quality.  

Although the exact pathogenesis of keloid scars is incompletely understood, theories in-
clude an imbalance between production and degradation of collagen during the remodelling 
phase resulting in excess collagen depositions with up to 20 times greater collagen synthesis 
in keloid scars than in normal skin [7, 11]. Moreover, mechanical force distribution is sug-
gested to play a significant role in the pathogenesis since keloids show a preference to occur 
at sites as the pre-sternal skin and upper back, where tissue is exposed to mechanical forces 
and progress in specific shapes (e.g., butterfly, crab’s claw, or dumbbell shape) due to sug-
gested dysregulation of mechanotransduction pathways [13]. In contrast, another preferable 
location for keloids is the earlobe, which is not exposed to mechanical forces. Remarkably, the 
retroauricular incision in this case showed impressive wound healing, resulting in an almost 
invisible scar. Furthermore, predisposition coupled with skin injuries are factors that play a 
major role in keloid development [11]. Although not all patients’ relatives are affected in this 
case, keloids have a familial tendency.  

Although keloids can be asymptomatic, some lesions can cause itching, pain, or hyperes-
thesia. Individuals occasionally experience relief when taking a hot shower (see Patient’s Per-
spective). A variety of treatment options were suggested aimed at reducing the size of disfig-
uring or crippling lesions and restoring function of the affected body part in order to improve 
the patient’s quality of life. Unfortunately, a cure or prevention of recurrence can never be 
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guaranteed [7, 10]. One may divide the available therapies into “noninvasive medical thera-
pies” and “surgical and other invasive therapies.” The majority of noninvasive therapies are 
based on maintaining a balance in wound healing processes, including the reduction of fibro-
blast proliferation, collagen synthesis, and inflammation, in an attempt to reduce the keloid 
scar formation. At present, popular options are pressure garment therapy, silicone gel sheet-
ing, intralesional corticosteroid injections, and 5-fluorouracil. Although invasive treatment 
modalities including surgical excision, cryotherapy, and radiotherapy are also promoted, high 
rates of recurrence are reported if used as a single treatment. Therefore, combinations may 
be more effective (e.g., cryotherapy with intralesional triamcinolone, surgical excision with 5-
fluorouracil) [7]. In addition, intralesional injections with a combination of triamcinolone and 
verapamil resulted in important scar improvement with a long-lasting result [14].  

Although the presented patient previously did not opt for specialized scar treatment, she 
consented to an analysis by a plastic surgeon after providing treatment information, taking 
into account her perspective.  

Conclusion 

A patient developed excessive keloids following repetitive compression of breast tissue 
during serial mammographies. The comprehensive keloid slowly progressed over time, caus-
ing progressive pain and itching mandating a consultation of a plastic surgeon for potential 
treatment options.  

Patient’s Perspective 

“Since I knew about the keloids on my shoulders, I was amazed by a rather normal wound 
repair after the mastectomy in 1993, leaving ‘only’ a hypertrophic scar. Unfortunately, the 
mammographies have mutilated my body. After all those years, I am used to avoiding public 
places such as pools and beaches. However, I will never get used to the pain and itching, par-
ticularly when it is cold. Our room temperature is standardly set at 23 degrees minimum, and 
I love hot showers. I used to take tramadol to reduce the pain, but that made me nauseous and 
tired. Currently, I only take acetaminophen twice a day for the pain. I never went to a plastic 
surgeon, because I was afraid of the keloid getting worse. At the moment, I would like to dis-
cuss removal of the painful scar tissue strands.” 

Statement of Ethics 

The authors state that the patient gave her informed consent to have her case report pub-
lished.  
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Fig. 1. Illustration of chest keloid in 2005 (A) and 2018 (B). 
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Fig. 2. Keloid on both shoulders (2018). 

 

 

 

Fig. 3. Retroauricular scar (2018). 
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