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ABSTRACT
Koenen tumors are nail fibromas included among the main diagnostic criteria of tuberous 
sclerosis. Elongated and thin papules, firm, with smooth surface and broad base characterize 
these lesions, which are slightly erythematous and present varying sizes. Koenen tumors com-
monly affect toenails and result in aesthetic and functional concerns associated with deformi-
ties, pain, and bleeding. Several therapeutic options are described for Koenen tumors; however, 
there is a lack of consensus in the literature regarding standard treatment. We report the case 
of a patient who underwent surgery with excellent outcomes. Additionally, we discuss the 
advantages and disadvantages of each therapeutic modality.
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RESU MO
Os tumores de Köenen são fibromas ungueais que constituem um dos principais critérios diagnósticos da 
esclerose tuberosa. Caracterizam-se por pápulas alongadas e afiladas, firmes, de superfície lisa, base alargada, 
levemente eritematosas e de tamanhos variados, mais comuns nas unhas dos pododáctilos. As lesões são con-
sideradas um problema estético e funcional, podendo ocasionar deformidades, dor e sangramento. Quanto ao 
tratamento, existem diversas opções, entretanto não há consenso na literatura sobre a melhor delas. Relatamos 
um caso tratado cirurgicamente, com ótimo resultado, e descrevemos as vantagens e desvantagens de cada 
modalidade terapêutica atual.
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INTRODUCTION
Also known as Bourneville-Pringle epiloia or phaco-

matosis, tuberous sclerosis (TS) is a rare, multisystemic neuro-
cutaneous disorder that can develop with hamartomas of skin, 
central nervous system, kidneys, and lungs.1

In the context of this autosomal dominant disease, it is 
known that half of the affected families are linked to chromo-
some 9q34, with inactivating mutations of the tumor suppressor 
genes of the hamartin protein (TSC1), and the other half to 
chromosome 16p13. It causes inactivating mutations of genes 
tumor suppressors of tuberin protein (TSC2). The hamartin-tu-
berin complex is an essential tumor growth inhibitor, and its 
absence triggers the loss of inhibition on cell proliferation and 
migration.2 

Among the most common skin changes are facial angio-
fibromas, fibrotic plaques (Shagreen patch), periungual fibromas 
(Koenen’s tumors), hypochromic macules in the shape of leaves 
(ash leaves), and frontal fibrous plaque.1,2 Many patients have 
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nail fibroma as the only cutaneous manifestation of the disease, 
so their presence in the dermatological physical examination 
should raise the disease’s clinical suspicion.3

In addition to Koenen’s tumor (KT), the literature de-
scribes other nail disorders in TS, such as subungual hyperkera-
tosis, reddish and whitish longitudinal leukonychia, hemorrhagic 
splinters, and longitudinal grooves. It is believed that the pres-
ence of reddish and/or whitish longitudinal ridges, in addition 
to nail fibroma, greatly increases the suspicion of TS.4

Other significant findings include seizures, intellectual 
disability, subependymal nodules, retinal, and other organ ham-
artomas.2 Although surgical excision is preferable for nail fibro-
ma,5 other therapies are available. However, few studies compare 
the efficacy and disadvantages of different therapeutic modalities.

CASE REPORT
A 38-year-old woman presented progressive nail growths 

on her fingernails and toenails since the second decade of life. It 
caused local bleeding after minimal trauma, pain, and deformi-
ties, making it impossible to wear closed shoes and manipulate 
objects. She denied comorbidities and reported a father with TS.

The nail lesions presented as elongated and tapered pap-
ules, firm, with a smooth surface, broad base, slightly erythema-
tous, and varied sizes, in all toes and some fingers (Figures 1-3). 
Regarding location, most had implantation in the proximal fold 
and a small part in the lateral folds. Some nail plates showed 
longitudinal lines and canalicular depressions of variable ex-
tension, with some thin whitish ridges (Figure 1). In the limbs, 
there were multiple hypochromic spots in the shape of a leaf (ash 
leaves), in addition to homochromatic lenticular lesions, confet-
ti-like. On the face, we observed flat, normochromic, isolated, 
and coalescent papules, especially in the malar and dorsal nasal 
regions, suggesting angiofibromas. In the abdominal and dorsal 
area, she had hypochromic stains, measuring up to about 20 cm.

The anatomopathological examination of nail lesions 
was compatible with digital fibrokeratomas; on the face, with 
angiofibromas; and the hypochromic spots on the chest, with 

achromatic nevus. Computed tomography (CT) of the skull 
showed dysplasias and cortical fibromas, without other changes. 
Therefore, given skin and nail lesions, complementary exams, 
and family history, we established the TS diagnosis.

We opted for surgical excision of nail lesions, removing 
four tumors in each surgical period. The nails of the hands and 
the left foot were approached. Fibromas located in the posterior 
fold were excised by folding the nail plate through two parallel 
incisions at the posterior and lateral folds’ junction. Once folded, 
the origin of the tumor implantation was visualized, proceeding 

Figure 1: Koenen's tumors on the nails of the left foot: before surgery. In 
nail plates, longitudinal lines and canalicular depressions are observed

Figure 2: Köenen's tumors on the nails of the left hand: before surgery

Figure 3: Koenen's tumors on the nails of the right hand: before surgery
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to their detachment, with the aid of dental spatulas, until its total 
removal. In the postoperative period (Figure 4), the patient fol-
lowed the guidelines regarding rest, cleaning, and dressing, pro-
gressing satisfactorily, with good aesthetic and functional results 
(Figures 5-7). The patient is followed up to continue the surgical 
treatment.

DISCUSSION
KTs are nail hamartomas mainly in the toes, more com-

mon in women, and appearing mostly after the second decade 
of life. They can progressively increase in size, compressing the 
nail matrix, and causing changes such as longitudinal nail de-
pressions.1 They are classified as peri or subungual, the first being 
the most common.6 It is a benign cutaneous manifestation of TS, 
present in about 50% of patients.7 Trauma and pressure exerted 
by the shoes are triggering factors, which justifies the feet’s most 
common location.3

The various treatment options include surgical excision, 
CO2 laser, shaving followed by phenolization,7 topical rapamy-
cin,8 and even nail amputation.2 There are divergences in the 
literature about the best therapeutic option.7 Each modality has 
advantages and disadvantages, and, regarding the recurrence rate 
after the proposed treatments, there are no consistent data in the 
literature. However, it is believed that techniques that preserve 
the matrix may have significant recurrences.7 

To choose the ideal treatment, one must consider the 
location of the tumor (hands or feet), age of the patient, main 
complaint (pain, discomfort, or cosmetic alteration), the life cy-

cle of the tumor (primary or recurrent), number of lesions, and 
comorbidities.7

Surgical excision of the lesions is effective and inexpen-
sive, not requiring specific devices. This treatment is preferable in 
patients with low surgical risk, recurrent tumors, extensive and 
multiple, especially in the feet. The aesthetic result is usually sat-
isfactory.7 Given the above, we chose the surgery in our case due 
to the minimal surgical risk, the presence of large and multiple 
lesions, especially on the feet, in addition to nail deformities and 
the need for functional resolution.Figure 4: Nails of the second and third fingers of the right hand: third 

postoperative day

Figure 5: Left hallux nail: 
third month after surgery

Figure 6: Nail of the third finger of the left hand: eight months after 
surgery
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Regarding the other therapeutic modalities, there is the 
CO2 laser, which directs bundles of light waves until the com-
plete vaporization of the tumor. It has a low risk of bleeding, 
short duration (about 10 seconds per lesion), in addition to a 
satisfactory aesthetic result and excellent healing. It may be a 
proper choice for patients with surgical contraindications, small 
and moderate lesions, especially in the hands.4,5

Shave excision followed by phenolization involves re-
moving the protruding portion of the tumor and applying phe-
nol to the lesion base. This method allows the preservation of 
the matrix and the nail plate, being more used in patients with 
high surgical risk, prioritizing the aesthetic result, and patients 
with small tumors and preferably located in the hands.7 Possible 
complications are necrosis, infection, and deformities of the fold 
and nail plate, which are rare.9 We did not choose this option 
due to the high risk of worsening nail dystrophy.

For aggressive, recurrent KTs with a high degree of 
morbidity, amputation of nail devices and reconstruction by 
full-thickness skin graft presents the possibility of an effective 
result.2

Another option is rapamycin, which belongs to the 
class of immunosuppressants. This medication inhibits mTOR 
(mammalian target of rapamycin), suppressing vascular growth 
factors, and destroying tumor cells. Its topical use shows prom-
ising results for the treatment of subungual fibroma. It is con-
sidered safe and well-tolerated, with rapid lesion involution. The 
recommendation is to use it twice a day, providing the clinical 
picture’s initial improvement in just two months and the total 
disappearance of the lesions after six months.8

CONCLUSION
So far, there is no gold standard treatment in the litera-

ture for TK.7 The decision must be based on the advantages and 
disadvantages of each method. We report the case of a patient 
successfully treated for fibroma after surgical approach, with 
healing, excellent aesthetic and functional results, without com-
plications, and without recurrence of the lesions in the first eight 
months of follow-up.  l

Figure 7: Right hand nails: eight months after surgery
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