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Abstract:

Ingrown toenails, clinically known as onychocryptosis, represent a prevalent nail
pathology. The clinical manifestation involves symptoms typical For a foreign body
reaction and in severe cases, tissue hypertrophy with complications may occur. Key
risk fFactors include improper nail care, trauma, obesity, tight Footwear, poor foot
hygiene, and genetic predisposition. The condition predominantly affects
individuals between the first and the third decades of life and older adults, with a
predilection for the great toe, especially the lateral skin fold. The Heifetz and
Scholz classifications delineate the stages of ingrown toenails based on severity.
Therapeutic approaches range from conservative procedures, such as taping,
dental floss, gutter treatment, cotton nail cast, braces and super elastic wire to
surgical interventions like partial or total nail avulsion, matricectomy and advanced

techniques like the Vandebos procedure or the Winograd procedure. Although
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many studies have analysed available treatment methods, there is no consensus
among specialists regarding the best therapeutic strategy. Complications include
paronychia, infection, and scarring. A comprehensive therapeutic approach should
consider clinical severity, patient preferences, and both conservative and surgical
interventions, emphasizing the importance of larger randomized clinical trials to
establish definitive guidelines.

Aim of this study:

The current literature on epidemiology, risk factors, classification, complications
and current therapeutic procedures in ingrown toenail was reviewed. In order to
update knowledge about this disease entity.

Material and methods:

A systematic review of the scientific and medical literature from the PubMed and
Google Scholar databases was carried out.

Key words: ingrown toenail; onychocryptosis; matricectomy.

Introduction

Ingrown toenail is the most common nail pathology that patients report to a
primary care physician or specialist [1]. Also known as onychocryptosis, it affects
approximately 5% of the general population, though it is believed that the
percentage may be significantly higher due to many individuals ignoring early
symptoms and not visiting specialist care [2]. Current literature mentions two main
theories regarding the development of onychocryptosis. The First attributes the
problem to an abnormal toenail that grows into the surrounding skin fold. Another
theory identifies the pathology's source in abundant periungual skin [3].
Regardless of the pathogenesis, the course of the process is the same, manifesting
as a classic cascade of inflammatory reactions with pain, swelling, and redness.
Severe cases may involve infection, ulceration of damaged tissues, and take on the
form of chronic inflammation with hypertrophy of surrounding tissues [2,4].
Therapeutic management depends on the stage of advancement, including both

conservative and surgical treatments [1].

Epidemiology
In recent years, there has been an observed increase in cases of ingrown toenails

among the population, likely stemming from increased societal health awareness
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and the promotion of healthy behaviors [1]. Although an ingrown toenail can occur
at any age, this pathology is more commonly observed in the population between
the ages of 10 and 30, as well as in older individuals [3,5]. In approximately 80% of
cases involving the foot, the ingrown toenail affects the big toe, and in over half of
the patients, the damage involves the lateral skin fold [6]. Among adolescents and
young adults, a higher susceptibility has been noticed in males compared to
females, with a ratio of nearly 2:1 [1]. Diabetics face a significantly higher risk of
onychocryptosis, reaching up to 32%. Additionally, patients with circulatory and

sensory disorders experience a more severe inflammatory process [7].

Risk Factors

Risk factors for the development of ingrown toenails include: improper nail
trimming, nail trauma, obesity [5], as well as wearing excessively tight footwear,
poor foot hygiene, and genetic factors [8]. In young age, there is an increased risk
associated with greater foot sweating during adolescence and active sports
participation. This process causes the nail plate to become softer and more
vulnerable to damage. [1,8]. Conversely, in older individuals, poor hygiene
practices, toenail thickening with age, and decreased visual acuity (leading to
improper nail trimming) contribute to an elevated risk of this condition [3,8].
Additionally, cases of ingrown toenails have been described following the use of

isotretinoin [9,10].

Classification

Depending on the stage of the condition, ingrown toenails can be categorized into
three stages, using the Heifetz classification.

Stage | (mild) is characterized by swelling, redness, and mild pain.

Stage Il (moderate) manifests as increased pain, inflammatory state with a non-
healing wound, the presence of granulation tissue, and seropurulent exudate.
Stage Il (severe) is characterized by chronic inflammation with granulation tissue

formation and hardening of the lateral epidermal fold [11,12].

A more detailed five-stage classification by Scholz is also applied:
In the First stage, there is slight discomfort with no signs of inflammation.

The second stage is marked by the onset of inflammation, pain, and swelling.
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The third stage includes the presence of purulent exudate and intense pain.

The fourth stage exhibits symptoms similar to the third stage, but granulation
tissue is additionally observed.

For stages 1 to 4, the labels 'a' and 'b' are used, where 'a' indicates symptoms on
one side, and 'b' on both sides.

The final, fifth stage signifies the postoperative state, where 5a indicates the
possibility of continued ingrowth, and 5b is associated with the presence of an
additional nail [11,13].

Treatment

There are various approaches to treating ingrown toenails, both conservative and
surgical. Indications for treating ingrown toenails include severe pain or infection,
nail plate deformities, and recurrent inflammation of the nail fold. Conservative
treatment is recommended for patients with mild symptoms of ingrown toenails
[14]. In cases of moderate or severe onychocryptosis, surgical intervention should
be prioritized. Despite numerous studies, there is no consensus among specialists

regarding the best surgical method [15].

Conservative Treatment
Proper hygiene habits.

Appropriate nail cutting straight across, avoiding tight footwear around the toe
area, and early treatment of predisposing conditions such as nail fungus and
excessive sweating are Ffundamental recommendations for every patient,

regardless of the cause of the ingrown toenail [3].

Taping.

This is a method that, when applied chronically and appropriately, allows for
satisfactory results in cases of mild-stage disease. Most patients can apply it
themselves at home after proper training [16]. The aim of this method is to lift the

skin fold away from the nail plate using flexible tape. There are several different
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techniques of ingrown toenail taping, and they are continually being refined [17].
Traditional taping involves placing one end of the tape on the skin fold of the
ingrown toenail, then wrapping the tape around the toe to pull the damaged skin
away from the nail plate. Elastoplast is often used in this method [18]. The use of
traditional taping was associated with more frequent visits to specialists,
dermatological problems, and perceived discomfort. For many, it was inconvenient
and led to discontinuation of further treatment. The modified taping method
presented in one study involves the use of
a wider (25mm) and shorter (3-4 cm) tape than in the traditional method. One end
of the tape should be attached along the upper edge of the lateral fold of the
damaged side, then guide the skin fold away from the nail plate, creating a gap.
Attach the remaining part of the tape along the side of the big toe. It is important
to attach the other end of the tape to the toe pad without stretching it. The
advantage of this modification was the absence of circulation disorders caused by
elastic tape and a reduction in pain symptoms for all patients [17]. Another taping
method, particularly used in cases of distal onychocryptosis, is anchor taping. In
contrast to the methods mentioned above, this technique requires the use of two
pieces of tape, each 5cm in length [19]. One end of the tape is placed in the
hyponychium area, then the tape is led along the plantar side of the toe, proximally
and diagonally towards the base of the toe. The second piece of tape is placed in a
similar way, but led on the opposite side of the toe. This type of method is often

used as an adjunctive treatment when applying other therapeutic methods [19,20].

Dental Floss.

This method is applied in the early stage of an ingrown toenail. It involves placing
dental Floss diagonally under the nail plate in the affected area, damaging the skin
fold. The aim is to isolate the skin fold from the nail, which is the source of the
problem. This procedure is performed daily by the patient until a sufficient space is

created between the nail and the nail fold [21].

Gutter Treatment.
Gutter splints are used in the treatment of acute and chronic stages of ingrown

toenails, especially those accompanied by granulation tissue formation. The key
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requirement for applying this method is the appropriate size and shape of the
toenail [22]. This method involves placing a cut tube, from top to bottom, on the
edge of the ingrown toenail and covering them with acrylic foundation. The
positioned tube is shaped using scissors. The tube is removed when granulation
tissue disappears or when the toenail reaches the tip of the toe. The duration of

this method is approximately 3 months [22,23].

Cotton Nail Cast.

Another method of conservative treatment involves placing a cotton nail cast
between the nail plate and the damaged nail fold. The applied dressing is adhered
with cyanoacrylate adhesive. This method demonstrated relief of pain in all
patients within 3 days of application.

The dressing is removed after 2 months [24].

Braces and Super Elastic Wire (SE-wire).

Orthonyxia involves applying a brace made of metal or plastic to a properly
prepared toenail, i.e., after removing the damaging element of the nail. The brace
is applied to reduce pressure on the delicate tissues and correct the deformation
of the nail bed [25]. It consists of a central part resembling the letter omega and
hooks on both sides. After placing the hooks under both edges of the nail, the
brace is tensioned and then secured to the nail plate using adhesive [23]. Proper
adjustment of the brace tension allows for correcting the direction of nail growth
[26].

The procedure using SE-wire is recommended when the free edge of the damaged
nail is more than 2mm wide, and the angle of inclination of the nail plate does not
exceed 90 degrees. This method involves creating two holes with needles in the
free distal edge of the nail. Then, carefully guide the needle through one hole
towards the other. The SE-wire is inserted until the angle of the nail plate bend
reaches 60 degrees. Subsequently, the resulting holes are filled with an adhesive
agent. Due to the elastic properties of the used needle, correction of the
deformed nail plate is possible. The SE-wire in this position is maintained for up to
3 months [27].
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Surgical Treatment

The aim of surgical intervention is to correct the improper interaction between the
nail plate and the nail fold [16]. Surgical intervention for ingrown toenails is
recommended when conservative treatments prove ineffective or when the
condition becomes highly painful or recurrent, and the patient expresses a desire

for a more definitive solution [28].

Among the techniques used in surgical treatment, we distinguish:

Partial nail avulsion or total nail avulsion. The first method involves removing
only

the portion of the nail that is the source of the problem, while the second involves
the complete removal of the nail plate. Partial nail avulsion is often preferred for
its better cosmetic results and less invasiveness [29]. Relative contraindications to
nail avulsion include diabetes mellitus, disorders of hemostasis, connective tissue
diseases, acute inflammatory conditions of the nail unit and paronychia [30,31].
Both methods can be further enhanced by matricectomy to permanently destroy
the matrix and inhibit nail growth. Partial nail avulsion combined with
matricectomy is the most common surgical treatment method for onychocryptosis
[32].

The combination of partial nail avulsion with phenolization proves to be more
effective in preventing symptomatic reappearance compared to surgical removal
without phenolization (4% of patients out of 25 vs. 38% of patients out of 21) [25].

However, there is a slightly increased risk of postoperative infection [33].

Matricectomy can be performed surgically, chemically, with a laser,
electrosurgically [33], or using radiofrequency [34]. Surgical excision involves
making a deep incision in the nail bed using a surgical instrument. The most
commonly used substance for chemical matricectomy is 88% phenol, due to its
ease of use and low recurrence rate [5]. The procedure consists of 1-3 cycles, with
the substance applied for a period ranging from half a minute to a maximum of 4
minutes. After each cycle, neutralization is performed using alcohol or saline
lavages [5]. Phenol has three main advantages- it has a necrotic effect, preventing

the regrowth of the nail plate, it also acts as a disinfectant, reducing the risk of
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postoperative infection, and it has an anesthetic effect, significantly reducing

postoperative pain [28].

Alternative substances used in chemical matricectomy are 100% trichloroacetic
acid (TCA) and 10% sodium hydroxide (NaOH). In a comparative meta-analysis,
both TCA (OR 0.03; 95% Cl 0.00-0.26) and phenol (OR 0.18; 95% CI 0.05-0.49)
demonstrated significantly reduced recurrence rates compared to placebo
treatments. However, there were no significant variations in recurrence rates
between NaOH and placebo (OR 0.22; 95% Cl 0.04-1.18). While TCA exhibited a
tendency toward lower recurrence rates compared to phenol, the difference
between them was not statistically significant (OR 0.17; 95% Cl 0.02-1.00) [35]. The
most compelling evidence indicates that either partial nail avulsion followed by
phenolization or direct surgical excision of the nail matrix are equally successful in

treating ingrown toenails [36].

In one study involving 117 patients, it was demonstrated that the recurrence rate
for partial nail avulsion with phenolization (13.8%) was significantly lower
compared to partial nail avulsion with surgical excision (38.9%), with a follow-up
period of 1 year postoperatively. Additionally, some patients were locally treated
with the antibiotic gentamicin after the procedure. The endpoint for assessing the
development of infection was 7 days, but it was found that the infection rate was

not associated with the use of antibiotics [30].

Radiofrequency, electrocautery, and carbon dioxide laser are all viable approaches
for removing an ingrown toenail. These techniques offer benefits such as
minimized bleeding, decreased postoperative pain, and prompt sterilization of
infected tissue. The CO2 laser has the advantage of causing limited damage to
surrounding tissues. One disadvantage is the extended wound healing period,

requiring care for up to 6 weeks [37].

The Winograd procedure is a surgical method involving wedge resection of the
nail Fold skin with the removal of the problematic portion of the nail plate and
partial destruction of the nail matrix [38]. The satisfactory treatment outcomes
with this method make it popular among specialists [28]. Several modifications of
this method have been described in the literature. The recurrence rate after

treatment with the original Winograd method in one study was 7.9% [38]. For
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various modifications of this method described in the literature, the recurrence
rate ranged from 10.2% to 17.7% [39,40,41]. The healing process of the
postoperative wound can extend up to 6 weeks and is associated with an increased
risk of infection [16].

The Vandebos procedure stands out among other methods as it involves only the
radical excision of nail fold skin. The nail and other elements of the nail unit remain
untouched. This surgical approach provides a highly satisfying cosmetic result for
the patient, with a low recurrence rate after the procedure [42]. There is no need
for antibiotics, and the postoperative wound heals within 4-6 weeks through
secondary intention. This method should not be used in older individuals whose
nails are often thickened, discolored, and have an abnormal shape. In the case of
fungal nail infections and nail plate deformities, the Vandebos method is not
recommended [43]. Among rare complications, current studies suggest the
possibility of loss of cutaneous innervation [4] and ischemic perfusion-reperfusion

injury [44].

One study attempted to compare the treatment outcomes of the Vandebos
method vs the Winograd method and found that patients treated with the
Vandebos method achieved a low recurrence rate (0 recurrence cases, N=75,
p<0.001 vs 10 recurrence cases, N=70, p<0.001), greater satisfaction with
treatment results (74 patients (98%), N=75, p<0.001 vs 56 patients (80%), N=70,
p<0.001), and satisfactory visual outcomes (74 satisfied patients (98%), N=75,
p=0.003 vs 60 satisfied patients (85%), N=70, p=0.003). However, the recovery time
(18.0£2.1, N=75, p<0.001 vs 11.8£2.6 days, N=70, p<0.001) and the subjective pain
assessment on the VAS scale during the first week after surgery (VAS=7.2+1.0,
N=75, p<0.001 vs VAS=3.9+0.7, N=70, p<0.001) significantly favored the Winograd
method [45]. Ultimately, the choice of the appropriate surgical technique should
be selected on the individual requirements of the patient. A more detailed
assessment of differences in both treatment methods requires larger randomized
studies [45].

Complications
Complications of an ingrown toenail may include paronychia, infection, or scarring

of the nail folds [1]. Infections are most commonly caused by Staphylococcus,
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Pseudomonas, or Candida [3]. Paronychia is an inflammatory condition of the
tissues along the nail. The most common cause of paronychia is an ingrown toenail.
Common risk factors for both paronychia and ingrown toenails include trimming
nails too short, wearing shoes that are too small, and excessive sweating [46]. The

most dangerous systemic complication is sepsis [8].

Conclusions

Onychocryptosis is a frequent condition in the general population and is becoming
an increasingly common reason for patients to visit a specialist. The accompanying
symptoms can be bothersome and impact the quality of daily functioning. A proper
therapeutic approach should consider both the patient's clinical condition and
their preferences regarding treatment methods. Regardless of the clinical stage,
appropriate hygiene practices and the treatment of predisposing conditions
should form the basis of the treatment process, both conservative and surgical.
Patients with mild symptoms can explore various conservative methods such as
tapes, dental floss, cotton nail cast, gutter splint, braces or SE-wire. Surgical
treatment is recommended for patients with moderate to severe symptoms of an
ingrown toenail.
A thorough comparison of the effectiveness, side effects, complications, and
recurrence rates of different therapeutic procedures poses a challenge for

contemporary researchers and larger randomized clinical trials are necessary.

Disclosure:

The authors declare that they have no financial or non-financial conflicts of interest
that could be perceived as influencing the interpretation of the research findings
or the content of this manuscript. This work was conducted independently without

any external funding or support.

Author’s contribution

Conceptualization: Pawet Pawlik

Methodology: Pawet Dada

Software: Klaudia Kotodziej

Check: Jakub Wawrzkowicz, Monika Korga, Patrycja Niewinna

Formal Analysis: Wojciech Kotodziej, Kinga Panuciak

209



Investigation: Michat Zuchowski

Resources: Patrycja Niewinna

Data Curation: Przemystaw Zaroda

Writing - Rough Preparation: Pawet Pawlik, Przemystaw Zaroda
Writing - Review and Editing: Pawet Dada

Visualization: Dominika Mandziuk

Supervision: Przemystaw Zaroda, Kinga Panuciak

Project Administration: Pawet Pawlik

Funding Acquisition: Not applicable

All authors have read and agreed with the published version of the manuscript.

Funding Statement
The authors declare that there are no conflicts of interest or financial disclosures

associated with this scientific work.

Institutional Review Board Statement

Not applicable.

Informed Consent Statement
Our work did not involve direct human subject research or obtaining their consent

for participation in the study

Data Availability Statement

As a review paper, our work does not present new data or analyses. Therefore,
there are no specific datasets or data availability to report. The information and
findings presented in this review are based on previously published studies, which

can be accessed through their respective sources as cited in the reference section.

Acknowledgments

Not applicable.

210



Conflict of Interest Statement
The authors declare that there are no significant conflicts of interest associated

with this research work.

References:

[1] Chabchoub I, Litaiem N. Ingrown Toenails. 2022 Sep 18. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2023 Jan—-. PMID: 31536303.

[2] Stewart CR, Algu L, Kamran R, Leveille CF, Abid K, Rae C, Lipner SR. Patient
Satisfaction with Treatment for Onychocryptosis: A Systematic Review. Skin
Appendage Disord. 2020 Sep;6(5):272-279. doi: 10.1159/000508927. Epub 2020 Jul
17. PMID: 33088811; PMCID: PMC7548847.

[3] Khunger N, Kandhari R. Ingrown toenails. Indian J Dermatol Venereol Leprol.
2012 May-Jun;78(3):279-89. doi: 10.4103/0378-6323.95442. PMID: 22565427.

[4] Mayeaux EJ Jr, Carter C, Murphy TE. Ingrown Toenail Management. Am Fam
Physician. 2019 Aug 1;100(3):158-164. PMID: 31361106.

[5] Geizhals S, Lipner SR. Review of onychocryptosis: epidemiology, pathogenesis,
risk Ffactors, diagnosis and treatment. Dermatol Online J. 2019 Sep
15;25(9):13030/qt9985w2n0. PMID: 31738836.

[6] Arica IE, Bostanci S, Kocyigit P, Arica DA. Clinical and Sociodemographic
Characteristics of Patients with Ingrown Nails. J Am Podiatr Med Assoc. 2019
May;109(3):201-206. doi: 10.7547/17-023. PMID: 31268783.

[7] Vural S, Bostanci S, Kogyigit P, Caliskan D, Baskal N, Aydin N. Risk Factors and
Frequency of Ingrown Nails in Adult Diabetic Patients. J Foot Ankle Surg. 2018 Mar-
Apr;57(2):289-295. doi: 10.1053/j.jfas.2017.10.006. Epub 2018 Jan 10. PMID:
29329712.

[8] Fernandez AN, Gomez-Carridon A, Zaragoza-Garcia |, Sebastian CM, Wozniak PS,
Lara AG, Saura-Sempere A, Sanchez-Gémez R. Management of post-surgical
infection of onychocryptosis with topical application of hyaluronic acid versus
antibacterial  ointments. Heliyon. 2022  Aug 8;8(8):e10099. doi:
10.1016/j.heliyon.2022.e10099. PMID: 35992002; PMCID: PMC9389182.

211



[9] Sivaraj K, Friedman J, Morrell D. Onychocryptosis and asymptomatic external
urethritis as complications of oral isotretinoin therapy. BMJ Case Rep. 2019 Aug
13;12(8):e231387. doi: 10.1136/bcr-2019-231387. PMID: 31413063; PMCID:
PMC6700541.

[10] Figueiras Dde A, Ramos TB, Marinho AK, Bezerra MS, Cauas RC. Paronychia and
granulation tissue formation during treatment with isotretinoin. An Bras Dermatol.
2016 Apr;91(2):223-5. doi: 10.1590/abd1806-4841.20163817. PMID: 27192525;
PMCID: PMC4861573.

[11] Antonczak P, Jurzak M, Adamczyk K, Gancarczyk A. Ingrown toenail:
pathogenesis, prevention and conservative treatment. Dermatology
Review/Przeglad Dermatologiczny. 2015;102(4):343-348.
doi:10.5114/dr.2015.53425. Polish.

[12] Liu CW, Huang YC. Efficacy of a new nail brace for the treatment of ingrown
toenails.

J Dtsch Dermatol Ges. 2018 Apr;16(4):417-423. doi: 10.1111/ddg.13462. Epub 2018
Mar 3. PMID: 29500908.

[13] Jakubowska M, Wcisto-Dziadecka D. Conservative management of a severe
case of onychocryptosis at a podiatric clinic-A case report. J Cosmet Dermatol.
2022 Mar;21(3):1093-1097. doi: 10.1111/jocd.14222. Epub 2021 Jun 6. PMID:
33983657.

[14] Subash Abrol et al (2019) 'Non-surgical Treatment of in-Growing Toe Nail- a
Five Year Experience of 161 Patients', International Journal of Current Medical And
Pharmaceutical Research, 05(01), pp. 4014-4019

[15] Barreiros H, Matos D, Gouldo J, Serrano P, Jodo A, Brandao FM. Using 80%
trichloroacetic acid in the treatment of ingrown toenails. An Bras Dermatol. 2013
Nov-Dec;88(6):889-93. doi: 10.1590/abd1806-4841.20132296. PMID: 24474095;
PMCID: PMC3900337.

[16] Haneke E. Controversies in the treatment of ingrown nails. Dermatol Res Pract.
2012;2012:783924. doi: 10.1155/2012/783924. Epub 2012 May 20. PMID: 22675345;
PMCID: PMC3362847.

212



[17] Tsunoda M, Tsunoda K. Patient-controlled taping for the treatment of ingrown
toenails. Ann Fam Med. 2014 Nov-Dec;12(6):553-5. doi: 10.1370/afm.1712. PMID:
25384818; PMCID: PMC4226777.

[18] Manca D. Practice tips. Taping toes. Effective treatment for ingrown toenails.
Can Fam Physician. 1998 Feb;44:275. PMID: 9512830; PMCID: PMC2277621.

[19] Shahwan KT, Knackstedt T, Carr DR. A Modified Anchor Taping Technique for
Distal Onychocryptosis. Cutis. 2021 Sep;108(3):159-160. doi: 10.12788/cutis.0330.
PMID: 34826279.

[20] Watabe A, Yamasaki K, Hashimoto A, Aiba S. Retrospective evaluation of
conservative treatment for 140 ingrown toenails with a novel taping procedure.
Acta Derm Venereol. 2015 Sep;95(7):822-5. doi: 10.2340/00015555-2065. PMID:
25669233.

[21] Woo SH, Kim IH. Surgical pearl: nail edge separation with dental floss for
ingrown toenails. J Am Acad Dermatol. 2004 Jun;50(6):939-40. doi:
10.1016/j.jaad.2003.09.031. PMID: 15153897.

[22] Arai H, Arai T, Nakajima H, Haneke E. Formable acrylic treatment for ingrowing
nail with gutter splint and sculptured nail. Int J Dermatol. 2004 Oct;43(10):759-65.
doi: 10.1111/j.1365-4632.2004.02342.x. PMID: 15485537.

[23] Mayeaux EJ Jr, Carter C, Murphy TE. Ingrown Toenail Management. Am Fam
Physician. 2019 Aug 1;100(3):158-164. PMID: 31361106.

[24] Gutiérrez-Mendoza D, De Anda Juarez M, Avalos VF, Martinez GR, Dominguez-
Cherit J. "Cotton nail cast": a simple solution for mild and painful lateral and distal
nail embedding. Dermatol Surg. 2015 Mar;41(3):411-4. doi:
10.1097/DSS.0000000000000294. PMID: 25738445.

[25] Eekhof JA, Van Wijk B, Knuistingh Neven A, van der Wouden JC. Interventions
for ingrowing toenails. Cochrane Database Syst Rev. 2012 Apr 18;(4):CD001541. doi:
10.1002/14651858.CD001541.pub3. PMID: 22513901.

[26] Miao F, Nie S, Wang HW. B/S Brace as an Alternative Treatment for Ingrown
Toenails. Chin Med J (Engl). 2018 Oct 5;131(19):2373-2375. doi: 10.4103/0366-
6999.241807. PMID: 30246731; PMCID: PMC6166465.

213



[27] Moriue T, Yoneda K, Moriue J, Matsuoka Y, Nakai K, Yokoi |, Nibu N, Miyamoto |,
Kubota Y. A simple therapeutic strategy with super elastic wire for ingrown
toenails. Dermatol Surg. 2008 Dec;34(12):1729-32. doi: 10.1111/j.1524-
4725.2008.34360.x. PMID: 19076901.

[28] Richert B. Surgical management of ingrown toenails - an update overdue.
Dermatol  Ther. 2012 Nov-Dec;25(6):498-509. doi: 10.1111/j.1529-
8019.2012.01511.x. PMID: 23210749.

[29] Jellinek NJ. Nail surgery: practical tips and treatment options. Dermatol Ther.
2007 Jan-Feb;20(1):68-74. doi: 10.1111/j.1529-8019.2007.00113.x. PMID: 17403262.

[30] Pandhi D, Verma P. Nail avulsion: indications and methods (surgical nail
avulsion). Indian J Dermatol Venereol Leprol. 2012 May-Jun;78(3):299-308. doi:
10.4103/0378-6323.95444. PMID: 22565429.

[31] Suthar HP, Patel NM, Solanki AD, Barot JP. Nail avulsion with adjuvant therapy
in nail disorders. Arch Int Surg 2014;4:158-61

[32] Kayalar M, Bal E, Toros T, Ozaksar K, Giirbz Y, Ademoglu Y. Results of partial
matrixectomy for chronic ingrown toenail. Foot Ankle Int. 2011 Sep;32(9):888-95.
doi: 10.3113/FAI.2011.0888. PMID: 22097165.

[33] Zuber TJ. Ingrown toenail removal. Am Fam Physician. 2002 Jun
15;65(12):2547-52, 2554. PMID: 12086244.

[34] Singal A, Kaur |I. Radio-frequency Ablation for Matricectomy in the
Management of Ingrown Toenail: A Pilot Study. J Cutan Aesthet Surg. 2019 Oct-
Dec;12(4):212-214. doi: 10.4103/JCAS.JCAS_3_19. PMID: 32001964; PMCID:
PMC6967168.

[35] Chang HC, Lin MH. Comparison of Chemical Matricectomy with Trichloroacetic
Acid, Phenol, or Sodium Hydroxide for Ingrown Toenails: A Systematic Review and
Network Meta-Analysis. Acta Derm Venereol. 2020 Feb 27;100(4):adv00065. doi:
10.2340/00015555-3379. PMID: 31776585; PMCID: PM(C9128932.

[36] Gerritsma-Bleeker CL, Klaase JM, Geelkerken RH, Hermans J, van Det RJ.
Partial matrix excision or segmental phenolization for ingrowing toenails. Arch
Surg. 2002 Mar;137(3):320-5. doi: 10.1001/archsurg.137.3.320. PMID: 11888459.

214



[37] Serour F. Recurrent ingrown big toenails are efficiently treated by CO2 laser.
Dermatol Surg. 2002 Jun;28(6):509-12. doi: 10.1046/j.1524-4725.2002.01228.x.
PMID: 12081681.

[38] Camurcu Y, Sofu H, Issin A, Kockara N, Saygili H. Operative Treatment of the
Ingrown Toenail With a Less-Invasive Technique: Flashback to the Original
Winograd Technique. Foot Ankle Spec. 2018 Apr;11(2):138-141. doi:
10.1177/1938640017713615. Epub 2017 Jun 6. PMID: 28587478.

[39] Kuru |, Sualp T, Ferit D, Gunduz T. Factors affecting recurrence rate of ingrown
toenail treated with marginal toenail ablation. Foot Ankle Int. 2004 Jun;25(6):410-3.
doi: 10.1177/107110070402500608. PMID: 15215026.

[40] Kose O, Guler F, Gurcan S, Arik HO, Baz AB, Akalin S. Cosmetic results of wedge
resection of nail matrix (Winograd technique) in the treatment of ingrown toenail.
Foot Ankle Spec. 2012 Aug;5(4):241-4. doi: 10.1177/1938640012444729. Epub 2012
Apr 30. PMID: 22547536.

[41] Peyvandi H, Robati RM, Yegane RA, Hajinasrollah E, Toossi P, Peyvandi AA,
Ourang ZB, Shams A. Comparison of two surgical methods (Winograd and sleeve
method) in the treatment of ingrown toenail. Dermatol Surg. 2011 Mar;37(3):331-5.
doi: 10.1111/j.1524-4725.2011.01880.x. Epub 2011 Feb 16. PMID: 21324043.

[42] Livingston MH, Coriolano K, Jones SA. Nonrandomized assessment of ingrown
toenails treated with excision of skinfold rather than toenail (NAILTEST): An
observational study of the Vandenbos procedure. J Pediatr Surg. 2017
May;52(5):832-836. doi: 10.1016/j.jpedsurg.2017.01.029. Epub 2017 Jan 29. PMID:
28190555.

[43] Chapeskie H. Ingrown toenail or overgrown toe skin?: Alternative treatment
for onychocryptosis. Can Fam Physician. 2008 Nov;54(11):1561-2. PMID: 19005128;
PMCID: PMC2592332.

[44] Cheung D, Rezmovitz J. Reperfusion injury after Vandenbos procedure in the
primary care office. Can Fam Physician. 2018 Dec;64(12):903-905. PMID: 30541805;
PMCID: PMC6371870.

215



[45] Karacan E, Ertilav D. Comparison of Vandenbos procedure or Winograd
method for ingrown toenail. Jt Dis Relat Surg. 2021;32(2):414-419. doi:
10.52312/jdrs.2021.36. Epub 2021 Jun 11. PMID: 34145819; PMCID: PM(C8343846.

[46] Lomax A, Thornton J, Singh D. Toenail paronychia. Foot Ankle Surg. 2016
Dec;22(4):219-223. doi: 10.1016/j.fas.2015.09.003. Epub 2015 Sep 21. PMID:
27810017.

216



