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Abstract
Objectives: Although corticosteroid infiltrations have been employed in dermatology for various nail disorders, the efficacy of cortico-

steroid infiltration in improving clinical outcomes for patients with onychocryptosis remains unknown. Thus, the aim of this study was to 
evaluate the evolution of this disease with this treatment. 

Patients and methods: A randomized clinical trial was conducted with a sample of 14 patients diagnosed with onychocryptosis. Par-
ticipants were randomly assigned to either a control group (treated with spicule resection and gauze packing) or an experimental group 
(treated with spicule resection and corticosteroid infiltration). Baseline clinical status, pain, inflammation, and granuloma size were assessed 
before the intervention and at least one month after the procedure.

Results: One month post-treatment, the corticosteroid group showed a pain reduction of 6.5 ± 1.2 and an inflammation reduction of 
1.4 ± 0.4 mm, whereas the gauze-wick group showed a pain reduction of 4.5 ± 2.5 and an inflammation reduction of 0.5 ± 0.3 mm, with 
statistically significant differences observed (p = 0.049 and p = 0.012, respectively).

Conclusion: Corticosteroid infiltration proved to be more effective than gauze-wick application in reducing pain and inflammation in 
patients with onychocryptosis. These findings support the clinical relevance of corticosteroid treatment as a therapeutic option for this 
condition.

Resumen
Objetivos: Aunque las infiltraciones con corticoides se han empleado en dermatología para diferentes alteraciones ungueales, no 

se conoce la eficacia en pacientes con onicocriptosis. Por ello, el objetivo del estudio fue evaluar la evolución de la patología con este 
tratamiento.

Pacientes y métodos: Se llevó a cabo un ensayo clínico aleatorio con una muestra de 14 pacientes que padecían onicocriptosis, que 
fueron asignados al azar al grupo de control (espiculotomía y mecha de gasa) o grupo experimental (espiculotomía e infiltración de corti-
coide). Se valoró el estado clínico inicial, dolor, inflamación y tamaño del granuloma antes de la intervención y al menos un mes después 
de la misma.

Resultados: Tras un mes de tratamiento, el grupo corticoide presentó una reducción del dolor de 6,5 ± 1,2 y una reducción de la infla-
mación de 1,4 ± 0,4 mm, a la vez que, el grupo mechado presentó una reducción del dolor de 4,5 ± 2,5 y una reducción de la inflamación 
0,5 ± 0,3 mm, presentando diferencias significativas (p = 0.049 y p = 0.012, respectivamente).

Conclusiones: La infiltración de corticoide mostró ser más efectiva que la aplicación de mecha de gasa en la reducción del dolor y la 
inflamación en pacientes con onicocriptosis. Estos hallazgos respaldan la importancia clínica del tratamiento con corticoide como opción 
terapéutica para esta afección.
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Introduction

Onychocryptosis (ONC), commonly known as ingrown toenail, 
is a pathology affecting the nail apparatus, caused by compression 
of the nail plate onto the nail bed and/or the periungual fold, result-
ing in inflammation, hypersensitivity, erythema, and pain of varying 
intensity1,2. The severity of the lesion is determined by the size and 
hypertrophy of the periungual folds, an important consideration as it 
guides the choice of treatment1,3. Conservative treatments are typi-
cally employed in the early stages (Stages I and IIa), while surgical 
intervention—namely, the removal of the affected nail spicule along 
with the associated matrix portion—is recommended from Stage IIb 
onward, or when conservative approaches have failed3,4.

The goal of conservative methods is to re-educate nail growth, 
with various techniques available, including spiculectomy, gauze 
wicking, acrylic nails, and plastic or metal orthonyxia, among oth-
ers5. Among these conservative techniques, one of the most com-
monly used by practitioners is the removal of the offending nail 
spicule, or spiculectomy, which involves excising the portion of 
the nail plate causing pain to relieve continuous pressure on the 
periungual fold. However, while this technique provides temporary 
pain relief, it does not resolve the underlying issue, with recurrence 
rates reported as high as 91.67 %6. Gauze wicking may be added 
to spiculectomy, with the aim of separating the nail growth from 
its contact zone with the fold. Yet, this method also shows high 
recurrence rates, between 40-64 %, depending on the stage of the 
lesion6. Other conservative treatments, such as orthonyxia (plastic 
or metal) or acrylic nail application, appear to be more effective for 
onychocryptosis management but require good patient adherence 
to the treatment plan4,6.

In recent years, a new conservative treatment option has 
emerged: intralesional corticosteroid injection into the affected 
hypertrophic canal. This approach aims to reduce inflammation in 
the periungual fold and support proper nail growth. This treatment 
has been tested in five cases with moderate lesion severity7. In each 
case, an intralesional injection of triamcinolone was administered to 
the inflamed edge without spicule excision, with four patients requir-
ing only a single injection to achieve satisfactory outcomes to avoid 
surgery, one patient underwent a total of 3 injections, successfully 
preventing surgical intervention. The outcomes were entirely posi-
tive and indeed avoided the need for surgical intervention7. How-
ever, this study was limited to only 5 cases, making it insufficient to 
determine efficacy, as it lacked a control group. Therefore, the main 
objective of this research study is to verify whether the non-invasive 
treatment of spiculotomy combined with corticosteroid infiltration 
is clinically more effective than spiculotomy with gauze packing in 
the management of ingrown toenail pathology, aiming ultimately to 
avoid surgical treatment.

Patients and methods

This was a pilot comparative study, with a sample of 14 pa- 
tients—9 females and 5 males—aged between 14 and 61 years, who 
visited the University Podiatry Clinic at UEX (Plasencia, Cáceres) 
seeking treatment for onychocryptosis. 

Inclusion and exclusion criteria

The study included patients with onychocryptosis presenting 
inflammation at stages IIa, IIb, or III, who sought treatment for their 
condition at the University Podiatry Clinic in Plasencia and agreed 
to participate by signing informed consent. Exclusion criteria were 
as follows: 1) patients under pharmacological treatment that could 
interact with anesthesia or corticosteroids, 2) patients with try-
panophobia, 3) patients allergic to anesthesia or corticosteroids, 
4) patients with paronychia, or 5) patients with onychocryptosis 
caused by increased curvature of the nail plate but without inflam-
mation of the periungual fold.

Procedure

After the initial examination and diagnostic confirmation, par-
ticipants were randomly assigned to one of two groups: the control 
group, which received gauze packing + spiculotomy (n = 7), or the 
corticosteroid group, which received corticosteroid infiltration + 
spiculotomy (n = 7). This random assignment was performed by the 
study supervisor prior to treatment and data collection, by previously 
assigning a random number (generated using the Random Number 
Generator app) to each of the patients’ record sheets.

A custom data collection sheet was designed specifically for this 
study, which included the following information: patient number, 
personal data, weight, height, body mass index, type of technique 
used (gauze packing or corticosteroid), gender, affected foot, affect-
ed toe number, and the involved nail fold.

Pain assessment was conducted using the Visual Analog Scale 
(VAS) via the Visual Scale App. In this method, the patient described 
the intensity of their pain using a color gradient scale. The scale 
ranges from green, indicating mild pain, through yellow, represent-
ing moderate pain, to red, denoting severe pain. The patient selects 
the color that best reflects their pain experience by clicking on the 
corresponding section of the scale. This assessment was performed 
twice to obtain an average value quantifying the pain intensity associ-
ated with the condition (Figure 1).

Inflammation assessment was conducted using a digital cali-
per and a straight metal spatula. The spatula was carefully inserted 
between the periungual fold and the nail plate, with the precise dis-
tance measured from the edge of the spatula to the point covered 
by the periungual fold, thereby obtaining an exact measurement of 
the millimeters of periungual fold inflammation extending into the 
nail plate (Figure 2).

Treatment Application:
• Group 1 (control): Spiculotomy and gauze packing were 

performed. After disinfecting the area with povidone-iodine, 
the spicule was removed by cutting the nail plate segment 
embedded in the periungual fold. This procedure was con-
ducted using a nail clipper, Adson forceps, and a #15 scalpel 
blade. Next, a small piece of gauze soaked in povidone-iodine 
or saline solution was placed under the nail using a gouge 
and forceps. If necessary, topical cryoanesthesia was applied 
before spicule removal to alleviate potential discomfort. Final-
ly, the area was covered with gauze and Hypafix after applying 
povidone-iodine (Figure 3).
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• Group 2 (experimental): Spiculotomy and corticosteroid 
infiltration were performed. For this treatment, we used beta-
methasone (phosphate + acetate) , a medication suitable for 
intralesional administration and indicated for dermatologi-
cal lesions and inflammatory and cystic disorders of the foot. 
After disinfecting the area, the affected canal was anesthe-
tized with 1 cc of 2 % mepivacaine to prevent pain during 
the procedure. Once the anesthesia took effect, the embed-
ded nail segment was removed using a nail clipper, Adson 
forceps, and a #15 scalpel blade. An intralesional corticoste-
roid injection was then administered to the area of maximum 
inflammation, consisting of 0.3 cc to 0.5 cc of betametasone 
(depending of the hallux size) combined with approximate-
ly 0.2 cc of 2 % mepivacaine (Figure 4). This injection was 
performed using an insulin needle, with a single puncture, 
depositing the corticosteroid-with anesthetic mix along the 
entire inflamed canal as the needle was gradually withdrawn. 
Lastly, povidone-iodine was applied, and the area was closed 
with gauze and hypafix.

Follow-up and Review. The first follow-up review was sched-
uled approximately one week after the initial treatment. During this 
review, a visual assessment of the lesion was performed to monitor 
its progression. The final review was conducted approximately one 
month after the initial treatment, during which the same data as in 
the initial assessment (pain, inflammation, etc.) were collected to 
evaluate the treatment’s effectiveness.

Figure 1. Screenshot of the Visual Scale App to illustrate the 
assessment process.

Figure 2. Visual representation of the measurement procedure of the 
fold affecting the nail plate.

Figure 3. Visual representation of materials used in the corticosteroid 
injection procedure.
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Statistical analysis

Two new variables were created to enable comparisons between 
groups: Delta Pain (pre-post pain) and Delta Inflammation (initial-
final inflammation). These variables reflect the reduction in both 
pain and periungual fold inflammation resulting from the treatment 
(indicating how much the inflammation in the lesion decreased). 
A descriptive analysis of the variables was performed (mean ± SD). 
To compare variables between groups (such as gender or treatment 
group), Student’s t-test for independent samples was applied. A con-
tingency table with a chi-square test was used to compare estimated 
proportions between variables and their differences. Statistical analy-
ses of the results were conducted using SPSS software, version 29.0 
(UEX campus license). A significance level of 5 % was established.

Results

The inal sample consisted of 14 patients with a mean weight of 
65.4 ± 9.2 kg, a mean height of 1.7 ± 0.1 m, a mean body mass index 
(BMI) of 23.5 ± 3.2 kg/m2, and an mean age of 35.3 ± 19.8 years. 
Minimum and maximum values of these variables are shown below 
(Table I). Out of the 14 patients, 6 presented ONC in the right foot and 
8 in the left. Nine patients had an affected peroneal fold, while five 
showed tibial fold involvement. The initial stages were distributed 
as follows: seven patients in stage IIa and another seven in stage IIb. 
The average pain level in the entire group was 6.6 ± 1.8, with a mini-
mum of 2.1 and a maximum of 8.9. Pain analysis by gender showed a 

mean of 6.9 ± 1.6 in men and 6.6 ± 2.0 in women, with no statistically 
significant differences (p = 0.691) (Table II).

Comparing initial pain between groups, the gauze-packing 
group showed an average pain of 6.1 ± 2.4, while the corticosteroid 
group averaged 7.2 ± 1, with no statistically significant differences 
(p = 0.055). For inflammation, the gauze-packing group had a mean 
of 2.3 ± 0.7 mm, and the corticosteroid group averaged 2.7 ± 0.6 mm, 
also with no significant differences (p = 0.312) (Table III).

Among the seven patients with an initial IIa stage, four were 
assigned to the gauze-packing group and three to the corticoste-
roid group. For those in stage IIb, three were allocated to the gauze-
packing group and four to the corticosteroid group. The initial stage 
results by group showed no statistically significant differences 
(p = 0.286) (Table IV).

Regarding initial granuloma, mild granuloma was observed in 
the spicule area in three cases from the gauze-packing group and 
one case in the corticosteroid group. A moderate initial granuloma, 
both proximal and distal, was seen in two cases in the gauze-packing 
group and four cases in the corticosteroid group. The size of the ini-
tial granuloma showed no significant differences between groups 
(p = 0.453) (Table V).

Figure 4. Corticosteroid infiltration procedure.

Table II. Group Statistics: Pain by Gender.

Pain

Gender N Mean SD p

Men 5 6.9 1.6
0.691

Woman 9 6.6 2.0

Student’s t-test for independent samples.

Table III. Group Statistics: Pain and Inflammation by Group.

Group N Mean SD p

Pain
Gauze Packing 7 6.1 2.4

0.055
Corticoid Injection 7 7.2 1.0

Inflammation
Gauze Packing 7 2.3 0.7

0.312
Corticoid Injection 7 2.7 0.6

Student’s t-test for independent samples.

Table I. Descriptive statistics of anthropometric 
characteristics.

N Minimum Maximum Mean SD

Weight 14 50 79 65.4 9.3

Height 14 1.5 1.9 1.7 0.1

BMI 14 18.8 30.2 23.5 3.2

Age 14 14 61 35.3 19.8
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Clinical effectiveness evaluation: pain, inflammation,  
and granuloma

The variable Delta Pain (pre-post pain) showed a mean of 
4.5 ± 2.5 in the gauze-packing group and 6.5 ± 1.2 in the cortico-
steroid group, with this difference being statistically significant 
(p = 0.049). For Delta Inflammation, the corticosteroid group showed 
a mean reduction of 1.4 ± 0.4 mm compared to 0.5 ± 0.3 mm in the 
gauze-packing group, indicating statistically significant differences 
(p = 0.012) (Table VI).

Final granuloma results showed either none or mild granuloma 
in the spicule area across both groups. No granuloma was observed 
in six cases from the corticosteroid group and three cases from the 
gauze-packing group, totaling nine cases. Mild granuloma in the 
spicule area was observed in four cases from the gauze-packing 
group and one case from the corticosteroid group, totaling five cases. 
Final granuloma results by group showed no significant differences 
(p = 0.094) (Table VII).

Satisfaction and recurrence

In satisfaction results by group, the gauze-packing group 
averaged 9.14 ± 0.90, while the corticosteroid group averaged 
9.58 ± 0.54, with no statistically significant differences (p = 0.158) 
(Table VIII).

Recurrence results by group were as follows: six cases in the gauze-
packing group and six in the corticosteroid group showed no recur-
rence, while one case in each group showed positive recurrence. In 
total, 12 patients did not experience recurrence, while two did. Recur-
rence results showed no significant differences (p = 0.786) (Table IX).

Table IV. Cross-tabulation: Initial Stage by Group.

Group

Initial stage 
Gauze 
Packing

Corticoid 
Injection

Total

IIa 4 3 7

IIb 3 4 7

p 0.286

Chi-square (χ²).

Table V. Cross-tabulation: Initial Granuloma by Group.

Group

Initial granuloma
Gauze 
Packing

Corticoid 
Injection

Total

None 0 1 1

Mild, spicule zone 3 1 4

Mild, distal zone 1 1 2

Moderate, prox/distal 2 4 6

All nail fold 1 0 1

p 0.453

Chi-square (χ²).

Table VI. Descriptive Statistics for Delta Pain and Delta 
Inflammation by Group.

Grupo N Media Desv. Est p

Delta Pain
Gauze packing 7 4.5 2.5

0.049
Corticoid injection 7 6.5 1.2

Delta 
Inflammation

Gauze packing 7 0.5 0.3
0.012

Corticoid injection 7 1.4 0.4

Student’s t-test for independent samples.

Table VII. Cross-tabulation: Granuloma by Group.

Grupo

Final  Granuloma Gauze packing Corticoid injection Total

No 3 6 9

Mild, spicule zone 4 1 5

p 0.094

Chi-square (χ²).

Table VIII. Descriptive Statistics for Satisfaction by Group.

Satisfacción N Media Desv. Est. p

Mechado 7 9.14 0.9
0.158

Corticoide 7 9.57 0.5

Student’s t-test for independent samples.

Table IX. Contingency Table: Recurrence by Group.

Grupo

Recidiva  Mechado Corticoide Total

No 6 6 12

Si 1 1 2

p 0.786

Chi-square (χ²).
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Discussion

Upon analyzing the results, we observe that the initial clini-
cal condition of the patients was very similar across both groups. 
Although clinical improvements were seen in all patients, the group 
receiving corticosteroid infiltration demonstrated a greater reduction 
in both pain and inflammation compared to the group treated with 
gauze packing.

The symptomatic improvement observed in the gauze-packing 
group may be attributed to the effect of spiculectomy and gauze strip 
placement, which helps to separate the nail from the periungual tissue, 
potentially providing mechanical relief from pain and inflammation. 
However, this treatment lacks the active pharmacological properties 
of corticosteroids in reducing inflammation and pain. The intralesional 
administration route of the corticosteroid injection may also explain 
the observed differences, as it directly delivers the medication to the 
affected periungual area, resulting in a more intense and rapid effect.

However, it is important to note that the corticosteroid group did 
not show a significantly lower recurrence rate compared to the con-
trol group. This suggests that a single injection may not be effective 
in preventing recurrent onychocryptosis. Our study’s results did not 
reach the same success level as a previously published study with five 
cases, in which the recurrence rate was zero7. Unlike our approach, 
Vílchez7 employed multiple injections based on need and extended 
the follow-up period beyond our study’s timeframe. In Vílchez’s 
study, a single infiltration sufficed in four cases, whereas consecu-
tive infiltrations every three weeks were necessary in one case. The 
follow-up period in Vílchez’s study ranged from 6 months to 3 years, 
while our study was conducted over a shorter term.

A notable advantage of our study lies in the inclusion of a control 
group receiving standard treatment (spiculectomy and gauze pack-
ing), in contrast to the experimental group receiving corticosteroid 
infiltration along with spiculectomy. This strategy enabled a direct 
comparison between the effects of the experimental and conven-
tional treatments, enhancing the value of our findings and offering a 
more comprehensive perspective on the intervention’s efficacy.

Several of our patients experienced significant clinical improve-
ment, which, in the author’s opinion, was noticeably better in the cor-
ticosteroid group, although this was not reflected in the recurrence 
results (Figure 5). Additionally, as corticosteroids significantly reduce 
pain, we consider this a therapeutic advantage, particularly for patients 
experiencing acute and intense pain, who may require rapid relief.

This study has certain limitations, and the results should be 
interpreted with caution. The sample size was small, constrained by 
the limited time available for the study. Additionally, recurrence was 
defined as any patient requiring a return visit, even if their clinical 
condition was improved compared to the start of treatment. Another 
point to consider is that only one infiltration was administered per 
affected canal due to the short-term nature of the study. If a single 
injection with a one-month follow-up effectively reduced pain and 
inflammation, continuing with this regimen and extending the fol-
low-up period could potentially eliminate symptoms and improve 
recurrence rates. The referenced bibliography is also limited due to 
the scarcity of articles published to date addressing this topic.

For future research, it would be beneficial to conduct long-term 
follow-ups to evaluate the durability of the results and to include a 
larger sample size to further validate the findings. Moreover, explor-

ing additional treatment aspects, such as the incidence of side effects 
or comparisons with alternative treatments, could provide a more 
comprehensive view of the therapeutic options available for patients 
with onychocryptosis.

In conclussion, the patients in this study began with a similar clini-
cal condition in both groups. Corticosteroid infiltration is more effective 
in reducing pain and inflammation in the periungual fold associated 
with onychocryptosis. Although corticosteroid treatment does not 
improve the recurrence rate, it emerges as a valid therapeutic option.
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