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Introduction 
An ingrown toenail or unguis incarnates, commonly 
referred to as onychocryptosis, is a common and 
often painful nail condition [1]. It is characterized by 
penetration of the periungual dermis by its 
contiguous nail plate (Figure 1) and often results in 
a cascade of foreign body, inflammatory, infectious, 
and reparative processes that can become both 
chronic and cyclical [2]. In severe cases, 

onychocryptosis may be debilitating and adversely 
affect daily living [3]. Simple measures, such as the 
use of soaks and proper trimming technique, may 
relieve symptoms with arrest of the progressive 
pathology. However, more definitive care is often 
required [4]. 
 
Discussion 
Epidemiology 
Ingrowing toenail prevalence and epidemiological 
data is sparse. It is likely under-reported because 
patients are unlikely to seek medical care if they have 
mild symptoms [3]. The 1990 United States (US) 
National Health Survey reported increased 
prevalence in advanced age, in those earning less 
than $10,000 per year, and in residents of the 
southern US. This study also showed that 
onychocryptosis is more common in Caucasians than 
African Americans in nearly every age group [4]. 
However, other studies did not show any significant 
difference in race or ethnicity [5]. There is a wide 
range of data regarding gender prevalence, various 
studies show a higher pervasiveness in females, a 
higher incidence in males, or no sex predilection [3-5]. 

Ingrown nails are believed to have a bimodal 
presentation, presenting between the first and third 
decades and then in the elderly [1, 2]. One study 
reported that nearly 40% of 21-year-olds with a nail 
disorder had onychocryptosis [6]. However, in a 
recent cross-sectional study performed in Spain, 
prevalence was 15.7% in a podiatric population with 
an average age of 54 years old, countering prevailing 
thought [7]. Prevalence in the general population 
ranges from 2.5%-5% and is more common in 

Abstract 
Ingrown toenail, or onychocryptosis, is a highly 
prevalent nail condition that occurs when the nail 
edge grows into the periungual dermis. It most 
frequently affects the hallux and has a biphasic 
presentation, being most common in the second and 
fifth decades. It is often painful and may be 
debilitating in severe cases. Risk factors include 
trauma, weight changes, poor nail-cutting technique, 
and hyperhidrosis. Both conservative and surgical 
treatments have been described, and choice of 
therapy is dependent on patient co-morbidities, 
severity, and associated symptoms. This review 
covers the epidemiology, risks factors, pathogenesis, 
evaluation, and staging of ingrown toenails, as well 
as, treatment options. Although there is an unmet 
need for clinical trials comparing therapies, current 
recommendations are to treat conservatively and 
then proceed to surgical therapies if symptoms 
persist. 
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diabetics (13%-32%), [8]. Diabetics, and others 
suffering from impaired arterial circulation and 
decreased sensation, may present with more severe 
cases (i.e. secondary infection, gangrene), [9]. 

Onychocryptosis of the feet is most often localized to 
the great toe (70%), which is likely related to 
increased trauma during ambulation [7]. This 
hypothesis correlates with the fact that ingrown nails 
commonly form at the distal-lateral margin of the 
nail, which often bears the brunt of weight-bearing 
[10]. There is little propensity for the left or right foot 
[7]. 

1. Risk Factors and Pathogenesis 
Multiple risk factors for ingrown toenails have been 
reported including improper nail trimming 
technique, onychotillomania, trauma, history of nail 
surgery, constricting footwear, obesity, bony 
abnormalities, hyperhidrosis, and onychomycosis, 
most often there are multifactorial etiologies [11, 12]. 

Improper nail trimming technique is a well-known 
risk factor for ingrown toenails [6]. While attempting 
to “round off” nail corners (nails should be cut 
straight across), patients may inadvertently create 
barbs and spicules. Toe compression can cause the 

distal nail bed to shrink and impede the re-growing 
nail. A spicule of the lateral or distal nail can anchor 
itself into the periungual tissue and penetrate deeply 
as the nail plate grows. Pain relief is often difficult to 
achieve, because trimming the spicule necessitates 
cutting soft tissue as well. A vicious cycle of pain with 
unsuccessful attempts at relief often aggravates the 
condition [10]. 

Trauma is another recognized risk for ingrown nails 
[8]. Blunt force during ambulation, in conjunction 
with constricting footwear or expanding feet (owing 
to edema or weight gain), can cause an existing nail 
barb to penetrate the nail fold [13]. Decreased 
incidence has been observed in barefoot 
populations [14]. Patients with a second toe length 
equal to or greater than their ipsilateral hallux had 
increased onychocryptosis incidence related to 
increased laterodistal pressure on the hallux nail fold 
pushing against footwear, mimicking skin 
hypertrophy [4, 14]. 

Obesity may facilitate onychocryptosis with 
increased soft tissue in the entire habitus and lower 
extremity, simulating periungual hypertrophy and 
increasing constriction by the shoes. A wider gait and 
larger habitus can accentuate pressure on nail folds 

Table 1. General measures for treatment and prevention of onychocryptosis.

General Measures 
Address underlying etiology- evaluate and treat for obesity, pedal edema, onychomycosis,8 paronychia, diabetes mellitus, 
subungual neoplasms, nail abnormalities (shape of the nail plate), thickened nail folds, hallux eversion, medications (indinavir, 
ritonavir, retinoids, docetaxel, cyclosporine, and oral antifungals).1 

Suitable footwear- Use of “wide toe box” or “open toe” shoes should be encouraged as increased constriction can mimic nail 
hypertrophy. Hence, patients should avoid high heeled or pointy shoes that are too narrow, but with suitable support 
(cushioning, laces) to prevent feet sliding forward and being compressed by the front of the shoe.1 

Proper nail cutting technique education- Patients are advised to trim toenails by cutting straight across the nail plate without 
rounding the edges. Incorrectly rounding off the nail plate corners promotes barbs or spicules that may anchor into the 
periungual soft tissue.10 

Warm soaks- soaking the affected toe and foot for 10 to 20 minutes daily in warm, soapy water often provides symptomatic 
relief. Hydrogen peroxide and iodine can be used for cleaning.1  

+/- Topicals – Treating the nail folds with topical antibiotics, such as polymyxin/neomycin or a mid- to high-potency steroid 
cream or ointment, twice daily for a week has been suggested, but is controversial and clinical trial data is lacking.14 Application 
of silver nitrate to the granulation tissue may decrease inflammation and expedite healing.1 

Podiatry referral- Older patients and patients with poor compliance, visibility, or flexibility may need help with proper nail 
trimming. Debridement may relieve symptoms by reducing thickened nails, which predispose to onychocryptosis. Additionally, 
custom orthotics and toe spacers can be useful in relieving pressure on the nail folds.4 
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causing surreptitious trauma and onychocryptotic 
progression. Similarly, diabetes, as well as, thyroid, 
cardiac, and renal disorders can increase lower 
extremity edema mimicking the effect of obesity on 
the nail unit [8]. 

Nail matrix shape is closely related to morphology of 
the distal phalanx dorsum. An upturned distal 
phalanx may traumatize the nail matrix and deepen 
the nail groove, thereby creating a mismatched nail 
plate relative to the lateral or distal nail fold and 
contributing to onychocryptosis development. 
Recalcitrant ingrown toenails have been successfully 
treated by transecting a portion of the bony distal 
phalanx [15]. Additionally, abnormal hallux 
interphalangeal angles correlate with a higher 
prevalence of onychocryptosis [16]. 

Hyperhidrosis may contribute to the development of 
ingrowing toenails, as periungual skin integrity may 
be compromised via maceration. This is especially 
notable in adolescents in whom perspiration of the 
feet is more commonplace, increasing nail plate 
malleability and facilitating skin perforation [13]. 
Onychomycosis with accompanying hyperkeratosis 
may result in a crumbling nail plate with nail spicules 
that may anchor into the surrounding skin [1]. Nail 
thickness may be a risk factor owing to decreased 
flexibility, but it has also been proposed that 
increased malleability of thin and flattened nails 
heightens the risk of onychocryptosis [6, 17]. 

2. History and Physical Examination 
When evaluating onychocryptosis, patients are 
questioned about chronology, prior trauma, 
footwear, occupation, sports activities, and hobbies. 

The presence of pain should be assessed  at rest, 
standing, and ambulating. Physical examination 
includes all 10 toenails, plantar and dorsal surfaces of 
the feet, and web spaces. All nail polish should be 
removed to facilitate a complete examination. The 
nail folds and nail plate (color, thickness, curvature, 
degree of onycholysis if present) are examined with 
the toes on a flat surface and spread apart. The nails 
are also evaluated with the patient upright and 
during the gait. 

 

3. Staging 
Traditionally, classification of ingrown toenails is 
divided into three stages [18]: 

Mild (Stage I) - nail fold swelling, edema, erythema, 
and pain exacerbated by pressure (Figure 1). 

Moderate (Stage II) - Stage I features coupled with an 
active or acute infection. Presents as granulation 
tissue, seropurulent discharge, or ulceration of the 
nail fold (Figure 2). 

Severe (Stage III) - chronic inflammation with 
formation of epithelialized granulation tissue with 
marked nail fold hypertrophy (Figure 3). 

Figure 1. Onychocryptosis of the left first toenail in an 80-year-
old woman. The lateral aspect of the nail plate is penetrating the 
periungual dermis of the lateral nail fold. 

Figure 2. Stage II onychocryptosis of the left first toenail. Note the 
Stage I features (edema, erythema) coupled with ulceration of the 
lateral nail fold. Credit: Dr. Alfonso Martínez Nova, Centro 
Universitario de Plasencia, Universidad de Extremadura, 
Extremadura, Spain. 
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Other staging systems have been proposed, 
however, assessing the exact stage can be 
subjective. Therefore, staging is more often used for 
research purposes, rather than in clinical practice [10, 
19-21].  

4. Treatment 
Treatment can be approached either conservatively 
(non-surgical) or surgically. Conservative treatment 
is often effective for stage I, whereas stages II and III 
often require surgical intervention [22, 23]. A 2012 
Cochrane systematic review concluded that surgical 
interventions were more effective in preventing 
recurrence, especially when coupled with phenol 
application, but more evidence-based research was 
required [2]. Although staging may guide therapy, 
treatment is dictated by etiology, clinical 
presentation, symptoms, impact on daily living, and 
likelihood of patient compliance. Regardless of 
approach, some general measures can be 
recommended to all patients regardless of stage as 
primary or adjunctive therapy (Table 1). 

5.1 Non-surgical Approaches 
Conservative approaches are used first-line because 
they are cost effective and may circumvent the need 
for an invasive procedure with risk of more severe 
adverse effects [1]. The objective is to relieve 
symptoms, prevent the ingrown toenail from 

worsening, address the underlying problem, and 
prevent recurrences. These treatments require 
excellent patient compliance and include, but are 
not limited to, taping, packing, dental floss, gutter 
treatment, nail braces, and super-elastic wiring. 

Multiple taping methods exist, with the goal of 
separating the nail fold from the offending nail edge 
[24]. The most basic taping method involves daily 
application of a strip of tape, pulling the offending 
nail fold away from the nail plate in oblique and 
proximal directions while preventing circulation 
constriction (Figure 4). Additional securing may be 
required owing to moisture, use of cyanoacrylate 
adhesive, acetone, mastisol, and a second anchoring 
tape have all been described [10, 25, 26]. An elegant 
variation is the “split tape-strap procedure” in which 
the nail is positioned between an adhesive with a 
midline slit and the tape pulled toward the plantar 
surface to separate the nail fold from the nail edge 

Figure 3. Stage III onychocryptosis of the right first toenail. Note 
the formation of epithelialized granulation tissue and marked 
nail fold hypertrophy on the lateral aspect of the nail plate. Credit: 
Dr. Alfonso Martínez Nova, Centro Universitario de Plasencia, 
Universidad de Extremadura, Extremadura, Spain. 

Figure 4. Illustration of the basic taping procedure using medical 
tape to treat onychocryptosis of the right first toenail. The tape is 
placed on the medial aspect of the lateral nail fold and pulled in 
an oblique and proximal direction around the toe dorsally, 
separating the nail fold from the intruding nail plate. 
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[27]. Most patients can tape their nails at home after 
proper education. 

Cotton packing entails the daily home-insertion of a 
cotton wisp, sometimes soaked with antiseptic, 
between the corner of the nail plate and the nail fold. 
It is replaced daily, with progressively more cotton 
inserted until sufficient separation is achieved to 
mitigate symptoms [28]. Alternatively, a “rolled 
cotton padding” or “cotton-nail cast” with 
cyanoacrylate can be applied in the office and left in 
place for up to 2 months [29, 30]. Cotton packing has 
been successful in treating stage I, II, and III patients 
[31]. Dental floss can be substituted for cotton. The 
patient places dental floss obliquely under the 
offending nail edge and inserts a new floss daily until 
sufficient separation is achieved [32].  

Gutter treatment refers to the use of a sterile plastic 
tube, from an IV drip infusion or butterfly needle, 
with a vertical slit that is inserted into the nail groove, 
using stitches, cyanoacrylate, or acrylic resin after 

appropriate anesthesia [1, 33]. Gutter application 
with acrylic resin (N=106) had a 100% cure rate, even 
for more severe stages. The sleeve protects the 
lateral nail groove and results in faster resolution of 
granulation tissue [34]. Treatment duration is 
dependent on the time required for normal nail 
growth, which is approximately 2-12 weeks, after 
which the tube is easily removed [13]. 

Orthonyxia, or nail correction, is performed to rectify 
nail overcurvature. A nail brace (a metal brace is 
hooked around the lateral edges of the nail plate 
under tension) or super-elastic wiring (a wire that is 
drilled into the distal lateral edges of the nail under 
tension) may be utilized [35-37]. Nail bracing 
resulted in significant symptomatic improvement 
compared to partial matrix excision in both adults 
and children (N=105) with comparable recurrence 
rates [23, 35, 36]. 

5.2 Surgical Approaches 
Surgery is indicated if conservative care fails, for 
recurrences, or for significant infection. There have 
been many techniques described, this review will 
focus on techniques that dermatologists can easily 
perform as well as some advanced techniques. 
Surgery is used to treat either the hypertrophic soft 
tissue substrate or the discordance of the wider nail 
plate relative to a narrow nail bed, with most 
techniques focusing on the latter [1, 10].  

Partial nail avulsion is a common and effective 
method to treat onychocryptosis. Anesthesia is first 
administered and a tourniquet is applied to the 
affected toe to create a bloodless field [38]. An 
English nail-splitter is used to cut the ingrown part of 
the nail plate along the longitudinal axis, cutting all 
the way back under the proximal nail fold. A clamp is 
then used to detach the longitudinal strip of nail [39]. 

Partial nail avulsion is generally used concurrently 
with surgical, electrocautery, or chemical 
matricectomy to prevent recurrences [40]. Chemical 
matricectomy is most commonly employed and may 
utilize phenol, sodium hydroxide, or trichloroacetic 
acid (TCA), [41]. Advantages of this technique are low 
recurrence rates, short healing times, and excellent 
cosmetic results, these may be the procedure of 
choice in diabetics [1, 42]. However, the chemicals 

Figure 5. Intra-operative view of the Vandenbos procedure on 
the bilateral great toenails. Note the soft tissue that was resected 
currently in the grip of the forceps. The procedure was performed 
on both medial and lateral aspects of the nail fold owing to 
onychocryptosis of both edges of the patient’s toenails. For 
reference, the underlying nail plate is starred, the medial nail folds 
contain circles, and the lateral nail folds contain triangles. Credit: 
Dr. Henry Chapeskie. Thorndale Lions Medical Center, Thorndale, 
Ontario. 
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are challenging to contain, and risks of the procedure 
include unexpected matrix loss and risk of infection. 
Better precision is achieved by using a urethral swab 
as opposed to bulkier gauze [43, 44]. 

Phenol matricectomy is the most commonly used 
chemical method, owing to ease of execution and 
low recurrence rates (0-11%), [45]. Phenol is a 
cauterant and powerful disinfectant with local 
anesthetic activity. Adverse effects include chemical 
burns and inflammatory changes in adjacent areas, 
which can be minimized by applying petrolatum to 
protect the nail folds [1]. Phenol, 88-90%, is applied 
for 30 seconds to 4 minutes (1-3 cycles) with alcohol 
or saline lavages for neutralization following each 
cycle [10, 42, 45-48]. Healing coupled with soaks to 
promote drainage generally takes 2-6 weeks. Post-
phenol matricectomy healing times may be longer in 
smokers owing to delayed wound healing [49]. A 
recent study showed a higher risk for recurrence with 
phenol (17.8%) relative to surgical matricectomy 
(8.2%), [41]. 

Recently, the use of sodium hydroxide, TCA, and 
bichloracetic acid have been used as alternatives to 
phenol with encouraging results, although further 
research is still needed [46, 50, 51]. Sodium 
hydroxide (10%) is applied once for one minute with 
similar efficacy to phenol, but with shorter healing 
times (1-2 weeks), [46]. Trichloracetic (100%) is 
applied for a one-minute single cycle with healing as 
early as two weeks to as late as four weeks, with low 
recurrence rates [42, 48, 50]. 

The Vandenbos procedure involves radical resection 
of the affected nail fold down to the bone with 
healing by secondary intention (Figure 5). Since the 
nail plate, matrix, and nail bed are not manipulated 
excellent cosmetic results are achieved with low 
recurrence rates and high patient satisfaction. 
Healing can take up to 6 weeks with risk of post-
operative bleeding [52, 53]. Loss of cutaneous 
innervation is a rare postoperative complication [1]. 
Variations range from the extreme Super-U 
technique (ideal for severe cases) to minor wedge 
resections with judiciously placed sutures, these 
techniques separate the nail from soft tissue or 
specifically cause adherence of the nail plate to the 
nail fold [54-56]. 

The Zadik technique focuses on total nail avulsion 
coupled with matrix destruction [57]. Matricectomy 
can be accomplished surgically, chemically, or via 
electrocautery, [2]. In a prospective clinical trial 
(N=105), the Zadik group had a statistically 
significant improvement in returning to normal 
activity and footwear relative to the chemical 
matricectomy group. However, their recurrence rate 
was 34.2% relative to 4.4% in the total chemical 
ablation group (P<0.05), [58]. 

The Winograd procedure involves a wedge excision 
of the lateral nail fold coupled with a partial removal 
of the nail plate and partial matricectomy [59]. 
Wound healing may take up to 6 weeks, increasing 
the risk of infection [10]. Recurrence rates are 5-29% 
but are significantly decreased when coupled with 
electrocoagulation of the germinal matrix [60]. One 
prospective case-series (N=189) showed that 
surgical matrix destruction without wedge excision 
had similar recurrence rates to those with wedge 
excisions [59]. 

More recently, CO2 laser has been used for 
matricectomy with a success rate of 50–100% [1]. 
This method employs rapid, targeted destruction of 
the nail matrix with limited damage to surrounding 
tissues with little bleeding or inflammation [61]. 
However, its prolonged healing time with poor 
cosmetic outcomes may limit its usage [62]. 

 
Conclusion 
Ingrowing toenails are a highly prevalent nail 
condition that may cause pain and affect daily living. 
After diagnosis, underlying etiologies are addressed 
and general measures (proper trimming technique, 
supportive footwear, podiatry referral) are 
employed. Non-surgical techniques, including 
taping and gutter treatment can be used first-line. 
Surgical therapies are generally reserved for more 
severe cases or for recurrences after conservative 
treatment. Randomized clinical trials are needed to 
adequately compare efficacy, adverse effects, and 
recurrence rates of different techniques.  
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