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Treatment of periungual wart: a literature 
review
Tratamento da verruga periungueal: revisão da literatura

ABSTRACT
Periungual warts are the most common tumors of the periungual region, primarily affecting children and 

adolescents. Caused by human papillomavirus (HPV), they can lead to cosmetic disfigurement in patients. 

There are several therapeutic options for the treatment of this condition, and the choice of treatment 

depends on the number of warts, patient age, immune status, and skill of the dermatologist. Given the 

high recurrence rate and numerous therapeutic possibilities, this review article provides a comprehensive 

summary of the condition, with a particular focus on treatment modalities.
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RESUMO
As verrugas periungueais são os tumores mais comuns da região periungueal, acometendo principalmente crianças e 

adolescentes. São causadas pelo papilomavírus humano (HPV) e podem levar a uma desfiguração estética nos pacientes. 

Existem diversas opções terapêuticas para o tratamento dessa patologia, e a escolha do tratamento depende do número 

de verrugas, da idade do paciente, do estado imunológico e da habilidade do dermatologista. Devido ao alto índice de 

recidiva e às inúmeras possibilidades terapêuticas, este artigo de revisão fornece um resumo abrangente da patologia, 

com foco principal nas formas de tratamento.
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INTRODUCTION
Periungual warts are the most common tumors of the 

periungual region, primarily affecting children and adolescents. 

Caused by human papillomavirus (HPV), they can lead to cos-

metic disfigurement in patients. There are several therapeutic 

options for the treatment of this condition, and the choice of 

treatment depends on the number of warts, patient age, immune 

status, and skill of the dermatologist. Given the high recurrence 

rate and numerous therapeutic possibilities, this review article 

provides a comprehensive summary of the condition, with a par-

ticular focus on the available treatment modalities.

PERIUNGUAL WARTS
Warts caused by HPV can appear anywhere on the body.

1
 

Those located around the nail are known as periungual warts, 

while those found under the nail are called subungual warts. 

There are approximately 218 types of HPV, and genotypes 1, 

2, 4, 27, and 57 are most commonly associated with periungual 

warts.
2,3

 They most frequently affect children and adolescents 

(peak between 12 and 16 years of age),
4
 reaching an estimated 

prevalence of 33% in this age group and 22% in the general 

population.
5,6

 HPV enters the skin through abrasions or ma-

ceration,
4,7

 which expose the keratinocytes of the basal layer, 

facilitating virus penetration.
8,9

 This explains the higher preva-

lence of periungual warts in individuals who bite their nails, 

suck their fingers, or work in humid environments. Warts are 

acquired through direct or indirect contact with HPV, and the 

development of infection depends on local and systemic factors, 

including host predisposition and immunity. Patients with HIV, 

hematologic malignancies, and transplant recipients tend to have 

larger and multiple lesions.
10

 In general, warts are not highly 

contagious,
11

 and clinical lesions can appear from a few weeks to 

1 year after infection.
4
 The presence of viral DNA in apparently 

normal skin indicates the existence of subclinical viral infec-

tions.
12

 Most patients with periungual warts require treatment 

due to cosmetic disfigurement, as well as functional and social 

concerns. There are various treatment approaches for this condi-

tion, including the use of cytotoxic agents, cryotherapy, electro-

surgery, immunotherapy, and laser. However, despite these treat-

ment options, many lesions are resistant and recalcitrant, making 

their cure a challenge. Among all viral warts, those located in the 

periungual and plantar regions have the highest recurrence ra-

tes.
13,14

 In response to this challenge, this review article provides 

a comprehensive summary of the condition, with a particular 

focus on treatment modalities. We have categorized treatment 

modalities into 3 groups based on their mechanisms of action: 

destructive treatments, characterized by epidermal destruction 

or keratolysis; immunotherapy, focused on the production of 

antiviral cytokines and stimulation of cell-mediated immune 

responses; and cytotoxic agents, designed to interfere with viral 

replication. Doses, drug administration intervals, and potential 

adverse events will be discussed for each modality. 

CLINICAL FEATURES
Periungual warts may originate from the proximal nail 

and lateral folds or hyponychium. They initially appear as 1-mm 

hyperkeratotic normochromic papules, which can later grow up 

to 1 cm in diameter or coalesce into plaques. When the proxi-

mal nail fold is affected, it may simulate a hyperkeratotic cuti-

cle. Changes to the nail plate are uncommon, as HPV does not 

usually affect the nail matrix. However, external compression 

can lead to grooves and ridges. When the nail bed is affected, 

onycholysis and splinter hemorrhages may occur. In rare cases, 

hypercurvature of the nail plate may be observed
4
 (Figure 1). 

Dermoscopy is a useful diagnostic tool, revealing the typical 

punctate rough surface and dilated capillaries
15

 (Figure 2). 

Figure 1: Subungual wart causing hypercurvature of the nail 
plate

Figure 2: Dermoscopy showing punctate rough surface and 
dilated capillaries
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HISTOLOGY
Pathology reveals epithelial hyperplasia with acanthosis, 

papillomatosis, and hyperkeratosis with parakeratotic stratum 

corneum. Thrombi within dilated capillaries and mononuclear 

cells may be present in the dermis.
8

Confirming the diagnosis

The diagnosis of periungual warts is usually clinical. The 

classic clinical sign of warts is the pinpoint bleeding resulting 

from trauma to the capillaries.
4
 In doubtful cases, dermosco-

py and biopsy can assist in diagnosis. In situ hybridization and 

polymerase chain reaction (PCR) allow viral identification.
16,17

 

In older patients with long-standing single lesions or in cases 

refractory to conventional treatment, the diagnosis of squamous 

cell carcinoma should be ruled out with biopsy. HPV 16 is the 

most common subtype in malignant cases.

TREATMENT
Treatment of periungual warts is challenging compared 

to other types of viral warts due to high recurrence and treat-

ment-related pain. While it was believed that 65% of warts could 

disappear spontaneously,
18

 spontaneous resolution is more com-

mon in children. In adults and adolescents, these lesions are less 

likely to disappear spontaneously. Furthermore, untreated lesions 

can spread to other sites, increase in size, and even become a 

source of infection to other individuals. Several treatment moda-

lities are available, which can be divided into destructive, immu-

notherapeutic, and cytotoxic. The choice of treatment depends 

on the number, location (periungual or subungual), and duration 

of the warts, age and immune status of the patient, and skill of 

the dermatologist.
4
 Below, we will address the specific characte-

ristics of each treatment modality. 

I - DESTRUCTIVE TREATMENT
Topical treatments

These are considered a good conservative treatment op-

tion, especially for children, as some lesions may regress spon-

taneously in this age group.
18

 This category includes keratolytic 

agents and caustics such as cantharidin, trichloroacetic acid, and 

fuming nitric acid.

Keratolytic agents

These are the most popular treatment for periungual 

warts and are particularly suitable for children due to their 

safety profile, reduced pain, and topical application as creams, 

ointments, or quick-drying acrylate lacquers.
4
 They act by des-

troying and irritating virus-infected keratinocytes in the epider-

mis.
19

 Salicylic acid, at concentrations of 16% to 50%, is the most 

commonly used agent. It should be applied 5-7 times per week 

for 12 weeks to provide a clearance better than placebo (15% 

and 8%, respectively).
8

Cantharidin

Cantharidin is a vesicant that causes acantholysis and blis-

tering within the epidermis. It is isolated from the insect Cantha-

ris vesicatoria. At a concentration of 0.7%, it is applied to the wart 

using a cotton swab, while protecting the surrounding healthy 

skin. Patients should cover the treated area for 4 to 8 hours befo-

re washing it with soap and water. Blister formation at the appli-

cation site is common and usually resolves within 1 to 2 weeks. 

The reported efficacy in the literature is approximately 80%.
20

 

Pain and a burning sensation may occur as adverse events. This 

medicine is not available in Brazil. 

Cryotherapy

The treatment involves applying liquid nitrogen at −196 

°C to lesions for approximately 10 to 15 seconds. This process in-

duces irreversible damage to keratinocyte cell membranes through 

freezing and stimulates cellular immune response. For hyperkera-

totic lesions, prior curettage can be performed to enhance the 

penetration of liquid nitrogen.
4
 Cryotherapy has an efficacy rate 

of approximately 70% and is generally well tolerated.
21

 Adverse 

events include pain at the application site, which may persist for 

up to 72 hours, hypochromia or hyperchromia, and scarring. Warts 

located in the proximal nail fold treated with cryotherapy may de-

velop leukonychia, Beau’s lines, and onychomadesis. Severe matrix 

damage may lead to irreversible nail atrophy.
8

Laser

The 585 nm pulsed dye laser targets hemoglobin. The 

mechanism of action is attributed to thermal injury to HPV and 

the destruction of blood vessels supplying the warts.
22

 Studies 

generally indicate clearance rates comparable to those of con-

ventional methods, and this treatment is considered safe for both 

adults and children.
22

 Potential adverse events include hypo-

pigmentation, scarring, purpura, pain, and burning sensation 

at the application site.
23,24

 The CO
2
 laser emits at 10,600 nm, 

a wavelength absorbed by water, which causes thermal injury 

and vaporization of HPV-infected epidermal cells. For subun-

gual lesions, removal of the nail plate is required before laser 

application.
4
 Lim & Goh

25
 reported a 57.4% clearance rate using 

power settings from 3 to 15 W and a spot size of 2 mm. Pain 

is the most common adverse event, but nail changes such as 

onycholysis, thinning of the nail plate, and transient changes in 

sensitivity may also occur.
26

 The Er:YAG laser emits at 2,940 nm, 

a wavelength also absorbed by water, and acts similarly to the 

CO
2
 laser. However, it is more selective, resulting in less tissue 

damage and, consequently, fewer adverse events. While there are 

reports of the use of the Er:YAG laser for facial flat warts with a 

62.5% clearance rate,
27

 no published studies exist on its use for 

periungual warts.

Electrosurgery

Electrosurgery should be avoided for tissue destruction 

in wart-affected areas due to the risk of scarring and permanent 
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nail matrix damage.
8
 In addition, it is associated with prolonged 

healing times and postoperative pain. In general, regardless of 

the selected method, the aggressiveness of the technique is not 

related to the clearance rate.

II – IMMUNOTHERAPY
Imiquimod

It acts as an immunomodulator due to its ability to stimu-

late the production of cytokines (especially interferon) and the 

migration of Langerhans cells.
28,29

 The literature shows varying 

dosing regimens, typically ranging from 3 to 5 times per week. 

Some authors use imiquimod under occlusive dressing or in com-

bination with keratolytics,
30

 because, when used alone, its efficacy 

is reduced due to the difficulty of penetration of the medication 

into the keratotic surface of warts.
31

 Micali et al.
32

 reported an 

80% clearance rate for periungual and subungual warts applying 

5% imiquimod for 5 consecutive days per week over 6 weeks, 

combined with 50% salicylic acid in white petrolatum (Figure 3). 

Furthermore, the literature also indicates that the combined use of 

imiquimod and ablative lasers for recalcitrant warts yields superior 

results compared with the use of imiquimod alone.
10

Contact immunotherapy

Diphencyprone is a sensitizer used in weekly applications, 

with dilutions ranging from 0.001% to 3% according to the pa-

tient’s response. The goal of treatment is to induce mild contact 

dermatitis.
33

 Rampen et al.,
34

 in a study of periungual and palmo-

plantar warts, applied a diphencyprone solution of 0.1%-3% to the 

warts once a week for 8 weeks, in 154 patients. The results showed 

a clearance rate of 8% after 2 months and 44% after a 4-month 

follow-up. Adverse events were considered mild.

Intralesional and topical immunotherapy

Another immunotherapy option is the application of 

vitamin D3 (calcipotriol), topically or by injection. Vitamin D 

is believed to regulate the proliferation and differentiation of 

epidermal cells and to modulate cytokine production.
35

 Topical 

calcipotriol can be applied 1 to 3 times a day, with a treatment 

duration of 3 to 18 months, as reported in the literature.
36-38

 For 

injectable vitamin D, the described dose is 0.2 mL of vitamin 

D at a concentration of 15 mg/mL, administered at the base of 

the periungual wart after injecting local anesthetic.
10,39

 Adverse 

events such as mild pain, edema, and erythema may occur at the 

application site.
40

 A recent study comparing intralesional vitamin 

D and purified protein derivative (PPD) for the treatment of 

extragenital warts showed slightly lower efficacy in the vitamin 

D group (21.7% vs. 59%).
10

 The application of PPD antigen pro-

vides an increase in interleukin (IL)-12 and IL-14 levels, con-

tributing to a cell-mediated reaction. Cure rates with this treat-

ment modality range from 23% to 77%. Clearance rates with this 

treatment modality range from 23% to 77%.
40-42

 Adverse events 

include pain, blistering, and erythema.

Systemic immunotherapy – cimetidine

Cimetidine, a histamine H2 receptor antagonist, has de-

monstrated variable efficacy in the treatment of warts. Its action 

is attributed to an increase in T cells, leading to cellular immune 

response. The reported dosage in the literature is 25-40 mg/kg/

day, divided into 3  daily doses.
8
 This medication is generally well 

tolerated, and the most frequently reported adverse events are 

gastrointestinal disturbances, dizziness, and drowsiness.
43

 A ma-

jor drawback of cimetidine treatment is the need for multiple 

daily administrations over months, which may impact treatment 

adherence.
44

 For children with multiple, extensive, or recalcitrant 

warts, treatment with cimetidine has reported cure rates ranging 

from 56% to 82%.
29,45

Figure 3: Patient treated with 
imiquimod. Left view, before treat-
ment and after 3 months
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HPV vaccines

HPV vaccines, which contain noninfectious virus-like 

particles of the L1 capsid protein, have shown well-established 

efficacy in the prevention of HPV-related diseases, such as ano-

genital warts and cervical, vulvar, vaginal, and anal cancers. Cur-

rently, 3  types of HPV vaccines are available: bivalent –   against 

HPV 16 and 18; quadrivalent –   against HPV 6, 11, 16 and 18; 

and nonavalent –   against HPV 6, 11, 16, 18, 31, 33, 45, 52 and 

58. These vaccines are associated with strong cellular immune 

responses and the production of HPV type-specific neutralizing 

antibodies.
46

 In the treatment of warts caused by HPV strains 

other than those contained in the vaccines, it is believed that a 

cross-immune response occurs, leading to the resolution of non-

-genital lesions.
47,48

 Studies have explored the use of bivalent,
47

 

quadrivalent,
49,50

 and nonavalent
51

 HPV vaccines (administered 

at 0, 2, and 6 months) for the treatment of periungual warts. 

In the treatment of common warts, a comparative study of in-

tralesional versus intramuscular bivalent HPV vaccine showed a 

clearance rate of 81.8% in the intralesional group and 63.3% in 

the intramuscular group, with no significant difference between 

the groups.
47

 Shin et al.
51

 treated 45 patients with recalcitrant 

extragenital warts, primarily plantar and periungual, using the 

nonavalent HPV vaccine. A dose of 0.5 mL was injected intra-

muscularly at 0, 2, and 6 months, resulting in a 62.2% clearance 

rate. Potential adverse events included pain at the application 

site, pruritus, and fatigue.

III - CYTOTOXIC TREATMENT 
Bleomycin

It has been a safe and effective antimitotic agent in the 

treatment of periungual warts for over 5 decades.
52

 It acts prima-

rily on DNA cleavage
53

 and promotes endothelial damage,
54

 re-

sulting in high clearance rates of 92% to 96%. Most studies suggest 

an optimal dose between 0.1 and 0.3 U/lesion, with a maximum 

recommended dose of 3 U per session. The medication can be 

administered by needle injection at the base of the lesion or by 

applying a drop of bleomycin solution to the surface of the lesion, 

followed by multiple punctures. Typically, 2 to 3 sessions are re-

quired, with intervals of 3 to 4 weeks between them
55

 (Figure 4).

The main limiting factor of this treatment is pain, which 

can range from moderate to severe during application.
11

 Howe-

ver, pain can be alleviated by adding an anesthetic during medi-

cation dilution or by performing a digital nerve block before in-

filtration. Other side effects include erythema, edema, ulceration, 

hemorrhagic crusting, transient hypopigmentation or hyperpig-

mentation, atrophic or hypertrophic scars, and hematoma. Less 

common adverse events include Raynaud’s phenomenon, tissue 

necrosis, nail dystrophy, and nail loss (Figure 5).

Cidofovir

Cidofovir is a nucleoside analog antiviral agent that re-

sembles cytosine. After intracellular phosphorylation, the active 

metabolite cidofovir diphosphate serves as a substrate for viral 

DNA polymerase, being incorporated into viral DNA and ter-

minating its replication.
 
It has a 25- to 50-fold higher affinity 

for viral over cellular DNA polymerase and, unlike other nu-

cleoside analogs (acyclovir and ganciclovir), it does not requi-

re viral enzymes for molecular activation, making it effective 

against viral strains resistant to tyrosine kinase.
56,57

 Due to poor 

oral bioavailability, cidofovir is often administered intravenously, 

topically, and intralesionally. The intralesional route provides the 

highest clearance rates for the treatment of viral warts (75.9%-

100%), with a recommended dose of 15 mg/mL every 15-30 

days, which may be preceded by local anesthesia with lidocaine. 

Potential adverse events include erythema, pruritus, and bliste-

ring at the application site.
58

 Cidofovir cream (1%-3%), applied 

twice daily with or without occlusive dressing, can achieve a 

55.2% clearance rate. It is suitable for both adults and children, 

whether immunocompromised or not.
59,60

 Due to a possible de-

Figure 4: Patient treated with bleomycin. Left view, before 
treatment and after 3 months

Figure 5: Hemorrhagic 
necrosis after 
bleomycin application
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layed response, treatment may be prolonged for at least 10-12 

weeks.
61

 Adverse events include erythema, pruritus, and burning 

sensation. Injectable cidofovir, administered at a dose of 3.5-5 

mg/kg for 2 weeks to 4 months, can achieve a 75% clearance 

rate. However, caution is advised due to potential nephrotoxicity 

and immunosuppression.
10

 Overall, despite the promising results, 

the use of cidofovir is limited by its high cost.

CONCLUSION
The treatment of periungual warts poses a challenge in 

dermatological practice, primarily due to the risk of scarring 

and pain associated with the procedures. While several treatment 

modalities are currently available, selecting the most suitable me-

thod requires careful consideration of factors such as the number 

of lesions, patient age, degree of immunosuppression, and the 

availability and cost of treatment. Among the existing options, 

bleomycin has been our treatment of choice due to its high clea-

rance rates and good tolerability. Immunotherapies have emer-

ged as a promising, safe, and less invasive alternative. However, 

further studies are needed to fully demonstrate the efficacy of 

these new treatment options. l
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