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ABSTRACT

Background: Ingrown toenail (onychocryptosis) is a common podiatric condition affecting
10-12% of the population, characterized by penetration of the nail plate edge into the
surrounding nail fold, causing pain, inflammation, and secondary infection. Conventional
treatment ranges from conservative management to surgical interventions, with recurrence
rates of 10-50%. Homoeopathic medicines combined with conservative management offer a
promising non-invasive alternative. Objective: This randomized controlled trial evaluates the
clinical efficacy and safety of individualized homoeopathic medicines combined with
conservative care as an adjunctive therapy in patients with ingrown toenail. Methods: A total
of 60 patients with confirmed ingrown toenail (mild to moderate severity) were randomly
assigned to three groups: (1) Control Group (n=20): conventional conservative management
alone, (2) Treatment Group A (n=20): conventional management with individualized
homoeopathic medicines, and (3) Treatment Group B (n=20): conventional management with
homoeopathic medicines and targeted lifestyle modifications. The study duration was 12
weeks with follow-up assessments at weeks 2, 4, 8, and 12. Primary Outcomes: Complete
resolution of ingrown toenail, pain reduction (Visual Analogue Scale), and nail plate

normalization.
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Secondary Outcomes: Inflammation score, infection frequency, quality of life assessment,
patient satisfaction, and adverse events. Results: Both treatment groups demonstrated
superior outcomes compared to controls. Complete resolution was achieved in 45% of
Control Group, 75% in Treatment Group A (p<0.01), and 85% in Treatment Group B
(p<0.001). Mean pain scores decreased significantly in treatment groups (from 7.8+1.2 to
2.1+1.8 in Group A; 1.3+1.5 in Group B) compared to controls (7.8+1.1 to 4.2+2.3, p<0.001).
No recurrence was observed in treatment groups at 12-week follow-up, whereas control
group demonstrated 20% recurrence rate. Adverse events were minimal (5% in Group B)
compared to controls (15%). Conclusion: Homoeopathic medicines combined with
conservative management provide superior efficacy and safety in treating ingrown toenail,
with higher complete resolution rates and minimal recurrence. The integration of targeted
lifestyle modifications further enhances treatment outcomes. These findings suggest that
individualized homoeopathic approach should be considered as a viable first-line therapeutic

option for ingrown toenail management.

KEYWORDS: Ingrown toenail; Onychocryptosis; Homoeopathic medicines; Conservative
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INTRODUCTION

Ingrown toenail, medically known as onychocryptosis, represents one of the most common
foot problems encountered in general practice, surgical clinics, and podiatric centers globally.
The condition is characterized by the penetration or embedding of the lateral or medial edge
of the toenail plate into the surrounding nail fold (unguis incarnatus), resulting in
inflammation, pain, and potentially serious complications[1][2].

1.1 Epidemiology and Prevalence

Ingrown toenail affects approximately 10-12% of the general population, with higher
prevalence observed in adolescents and young adults (ages 14-40 years)[1][3]. The condition
demonstrates a slight male predominance and shows no significant ethnic or racial
predisposition[2]. The great toe (hallux) is the most commonly affected digit, accounting for
approximately 90% of cases, though involvement of other toes can occur[3].

1.2 Etiology and Pathophysiology

Multiple factors contribute to the development of ingrown toenail, including:

« Improper nail trimming techniques (cutting nails too short or rounding the edges)

- llI-fitting footwear, particularly tight shoes or high heels
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« Nail plate abnormalities and hereditary factors

- Trauma or repetitive microtrauma to the nail area

+ Excessive foot moisture and maceration

« Poor foot hygiene and nail care practices

- Biomechanical abnormalities and gait disturbances

«  Systemic conditions affecting nail growth (psoriasis, fungal infections)

« Sports-related activities with repetitive foot trauma

The pathophysiology involves the nail plate edge becoming embedded within the
hypertrophied nail fold, leading to a chronic inflammatory response. This results in

granulation tissue formation, local edema, and potential secondary bacterial infection[2][3].

1.3 Clinical Presentation

Clinical manifestations of ingrown toenail vary according to severity and stage of disease

progression:

« Stage 1 (Inflammatory): Localized erythema, mild edema, slight pain with activity

- Stage 2 (Suppurative): Increased inflammation, purulent drainage, significant pain,
impaired mobility

- Stage 3 (Granulation): Chronic suppuration, granulation tissue formation, scarring,
potential for systemic symptoms

Patients typically present with complaints of localized pain, swelling, and drainage from the

affected nail fold. The condition can significantly impair ambulation and quality of life,

particularly in individuals who engage in physical activities or sports[1][2].

1.4 Conventional Treatment Approaches and Their Limitations

Current conventional management strategies span a spectrum from conservative to surgical
interventions:

Conservative Management: First-line approach includes:

« Proper nail trimming and foot hygiene education

« Antimicrobial soaks and topical antibiotics

« Anti-inflammatory medications and analgesics

« Nail brace or splint application

«  Proper footwear recommendations
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Surgical Interventions: Indicated when conservative measures fail:

- Partial nail avulsion with or without matrix ablation

« Complete nail avulsion

« Nail matrix destruction using chemical cautery, electrocautery, or radiofrequency ablation
Despite widespread use, conventional treatments face significant limitations. Recurrence rates
following surgical intervention range from 10-50%, depending on the surgical technique
employed[3]. Conservative management has variable success rates, with many patients
requiring eventual surgical intervention. Furthermore, surgical procedures carry risks of

infection, delayed wound healing, and patient morbidity[2][3].

1.5 Homoeopathic Approach to Ingrown Toenail

Homoeopathic medicine, based on the principle of "similia similibus curentur” (like cures

like), offers an individualized, non-invasive approach to managing ingrown toenail. The

homoeopathic framework addresses not only the local pathology but also systemic
predispositions and constitutional factors contributing to the condition[4][5].

Several homoeopathic remedies have demonstrated clinical efficacy in managing ingrown

toenail:

« Hepar sulphuris calcareum: Particularly indicated for suppurative conditions with
sensitivity to touch and cold applications, excessive sweating, and constitutional
weakness[4]

- Silica (Silica terra): Valuable for nail defects, infection tendency, and constitutional
debility; promotes expulsion of foreign material[5][6]

« Graphites: Indicated for nail thickening, discoloration, and associated
dermatological conditions[6]

« Hypericum perforatum: Effective for traumatic injuries, nerve pain, and conditions
with prominent pain component[5][7]

« Thuja occidentalis: Useful in conditions with wart-like growths and nail abnormalities[6]

« Merc sol (Mercurius solubilis): Indicated for suppurative conditions with foul discharge
and systemic symptoms[4]

The individualized prescribing approach of homoeopathy, based on the totality of symptoms

and constitutional characteristics, may provide more comprehensive therapeutic benefit than

symptomatic treatment alone[4][5].
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1.6 Study Rationale

Despite the prevalence and clinical significance of ingrown toenail, robust randomized
controlled trials evaluating homoeopathic approaches combined with conservative
management remain limited. This study aims to evaluate the clinical efficacy, safety, and
sustainability of individualized homoeopathic medicines as adjunctive therapy to
conservative management in patients with ingrown toenail. We hypothesized that the addition
of homoeopathic medicines and lifestyle modifications would enhance treatment outcomes

compared to conventional conservative management alone.

Literature Review

Conventional Ingrown Toenail Management and Current Limitations

The gold standard approach to ingrown toenail management involves an evidence-based
stepwise progression from conservative to surgical interventions based on disease severity
and treatment response[1][2].

Conservative Management Efficacy: First-line conservative strategies have variable success
rates ranging from 40-60%, depending on disease stage and patient compliance[2][3]. These
measures are most effective in Stage 1 and early Stage 2 disease. However, established
suppurative disease frequently requires definitive surgical management[1].

Surgical Intervention Outcomes: Partial nail avulsion with matrix ablation represents the
most commonly performed surgical procedure, with success rates of 75-95% in initial
healing. However, recurrence rates range from 10-50% depending on ablation method
(mechanical, chemical, or thermal)[3]. Laser-assisted partial nail avulsion has shown promise
with recurrence rates as low as 2- 5%, but cost and availability limit widespread use[2].
Limitations of Conventional Approach: A significant proportion of patients experience
treatment failure, requiring multiple interventions. Surgical morbidity, including infection,
delayed healing, and sensory disturbances, affects 5-10% of surgical cases[1]. Furthermore,
the high recurrence rate necessitates long-term follow-up and potential repeat

procedures[2][3].

Pathophysiology of Ingrown Toenail: Biomechanical and Inflammatory Perspectives
Recent research has clarified the multifactorial pathophysiology of ingrown toenail:
Biomechanical Factors: Abnormal nail plate curvature, toe deformities, and gait
abnormalities contribute to nail plate impingement within the nail fold[1]. Excessive lateral

compression from footwear exacerbates this phenomenon[2].
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Inflammatory Response: The embedded nail plate generates chronic inflammatory stimulus,
activating innate immune responses. Granulation tissue formation occurs as a reactive
process, further perpetuating symptoms[3]. Secondary bacterial colonization frequently
occurs, advancing the suppurative stage[2].

Nail Plate Biology: Understanding nail plate growth patterns and matrix function is crucial
for treatment planning. The nail matrix, located beneath the proximal nail fold, produces the

nail plate throughout life at a rate of approximately 3mm per month[1][2].

Homoeopathic Remedies in Dermatological and Surgical Conditions

Growing clinical evidence supports the therapeutic potential of homoeopathic medicines in
various dermatological and surgical conditions[4][5][6]:

Hepar sulphuris calcareum: Extensively documented in suppurative conditions with
exquisite pain sensitivity and constitutional predisposition to infections[4]. Clinical cases of
infected wounds and abscess management show favorable outcomes with this remedy|[5].
Silica: Well-established in promoting tissue healing, particularly in conditions involving
foreign body expulsion and chronic inflammatory conditions[6]. Numerous case reports
demonstrate its efficacy in nail disorders and chronic infections[5][6].

Hypericum perforatum: Recognized specifically for nerve-rich tissue trauma and pain
management in injuries[5][7]. Its application in painful foot conditions extends logically to
ingrown toenail management[7].

Graphites: Documented effectiveness in nail abnormalities, thickening, and associated
cutaneous manifestations[6]. Clinical observations support its use in conditions with prominent
nail changes[4][5].

Thuja occidentalis: Traditional indications include wart-like growths and constitutional

predisposition to abnormal tissue growth[4][6].

Conservative Foot Care Measures and Lifestyle Modifications

Research increasingly emphasizes the role of conservative measures and lifestyle
modifications in ingrown toenail prevention and management:

Proper Nail Trimming Technique: Cutting nails straight across, avoiding excessively short
trimming, and maintaining adequate nail length significantly reduces recurrence risk[1][2].
Education on proper technique represents a fundamental preventive strategy[3].

Footwear Selection: Wearing properly fitting shoes with adequate toe box space reduces

pressure- related microtraumal2][3]. Avoidance of tight, constrictive footwear prevents
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exacerbation[1].

Foot Hygiene and Moisture Control: Maintaining foot dryness, particularly in the
interdigital spaces and nail folds, reduces maceration and secondary infection risk[2]. Regular
foot soaking in warm water can be therapeutically beneficial[3].

Weight Management and Activity Modification: In obese individuals, weight reduction
decreases mechanical stress on lower extremity structures[1][2]. Activity modification during
acute phases reduces symptom exacerbation[3].

Regular Podiatric Care: Professional foot care, particularly for individuals at high risk

(diabetes, circulatory disease, immunocompromise), significantly improves outcomes[1].

MATERIALS AND METHODS

Study Design

This study was designed as a randomized, controlled, single-blind clinical trial conducted
over a 12- week period with structured follow-up assessments.. All participants provided
written informed consent before enrollment in accordance with Declaration of Helsinki

principles.

Study Population and Setting Participant Selection:

A total of 60 patients presenting with ingrown toenail were recruited from the Private Clinical
practices of the investigators at Ahmednagar. Recruitment occurred between January 2025
and August 2025.

Inclusion Criteria:

e Age 18-65 years

e Confirmed diagnosis of ingrown toenail (mild to moderate severity)

e Visual Analogue Scale (VAS) pain score >5

e Disease duration >2 weeks

o Willingness to comply with study protocol

¢ Ability to provide written informed consent

e No prior surgical intervention for ingrown toenail (in index digit)

Exclusion Criteria:

e Severe ingrown toenail with extensive suppuration (Stage 3)
e Active systemic infection or immunocompromise

e Diabetes mellitus with significant neuropathy

e Peripheral vascular disease with compromised foot circulation
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e Dermatological conditions affecting nails (psoriasis, fungal infection requiring
systemic treatment)

e Pregnancy and lactation

e Concurrent participation in other clinical trials

e Allergy to homoeopathic medicines or antibiotic agents

e Inability to comply with follow-up schedule

¢ Recent foot trauma (within 2 weeks)

Randomization and Blinding Strategy

Eligible participants meeting inclusion/exclusion criteria were randomly assigned to one of
three study groups using computer-generated randomization in a 1:1:1 ratio:

Control Group (n=20): Conventional conservative management alone

Treatment Group A (n=20): Conventional conservative management plus individualized
homoeopathic medicines

Treatment Group B (n=20): Conventional conservative management plus homoeopathic
medicines plus targeted lifestyle modifications

Single-blinding was implemented with outcome assessors blinded to group allocation.
Homoeopathic medicines were dispensed in opaque containers with coded labels to maintain
blinding where feasible. Clinical evaluation and outcome assessment were performed by

independent assessors blinded to treatment allocation.

Study Interventions

Control Group Interventions

Participants received standard conservative management consisting of:

 Daily warm water foot soaks (15-20 minutes, twice daily)

«  Gentle elevation of nail fold using sterile cotton pledgets or dental floss

« Topical antiseptic applications (povidone-iodine or chlorhexidine)

« Oral nonsteroidal anti-inflammatory drugs (NSAIDs) as needed for pain
management (ibuprofen 400mg three times daily)

«  Proper nail trimming education and foot hygiene counseling

« Appropriate footwear recommendations

« Follow-up assessment at weeks 2, 4, 8, and 12
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Treatment Group A Interventions

Participants received conventional conservative management (as above) plus individualized

homoeopathic medicines selected by experienced homoeopathic physicians based on:

Totality of symptoms (local and constitutional)
Modalities (factors that worsen or improve symptoms)
Mental and emotional symptoms

Systemic manifestations

Constitutional type and diathesis

Frequently Prescribed Remedies:

Hepar sulphuris calcareum 200C: For suppurative tendency, sensitivity to touch, and
cold modality

Silica 200C: For tissue healing, infection tendency, and constitutional debility
Hypericum perforatum 200C: For pain management, particularly nerve-related pain
Graphites 200C: For nail abnormalities and associated skin manifestations

Thuja occidentalis 200C: For wart-like growths and constitutional abnormalities

Merc sol 200C: For suppurative conditions with discharge

Calendula mother tincture: For local antiseptic support (topical application)
Administration Protocol:

Potencies: Primarily 200C, occasionally 1M for constitutional symptoms

Frequency: One dose weekly (5 globules dissolved on tongue)

Duration: Full 12-week study period

Adjustment: Remedy selection and potency adjusted at weeks 2, 4, and 8 based on
clinical response and symptom evolution Conservative management continued as in

Control Group.

Treatment Group B Interventions

Participants received both homoeopathic medicines (as in Treatment Group A) plus

comprehensive lifestyle modifications:

Dietary Interventions:

Increased intake of foods rich in zinc, vitamin C, and protein (essential for tissue healing)
Omega-3 fatty acid sources (fish, flaxseeds) for anti-inflammatory effects

Adequate hydration (minimum 2 liters water daily)

Avoidance of pro-inflammatory foods (refined sugars, processed foods)

Incorporation of antioxidant-rich foods (fruits, vegetables, berries)
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Activity and Exercise Program:

« Gentle foot stretching exercises (5-10 minutes daily)

« Toe mobility exercises to improve nail plate dynamics

« Low-impact activities (walking, swimming) as pain permits
« Avoidance of high-impact activities during acute phase

« Graduated return to normal activity as symptoms resolve
Foot Care and Hygiene Protocol:

«  Proper nail trimming technique education and practice

- Daily foot hygiene with gentle cleansing

« Nail care using appropriate sterile instruments

« Regular podiatric assessment if needed

«  Careful moisture control, particularly in nail folds

«  Use of moisture-wicking socks and breathable footwear
Stress Management and Sleep Optimization:

- Stress reduction techniques (deep breathing exercises, meditation)
« Adequate sleep duration (7-8 hours nightly)

« Foot elevation protocols during rest periods

« Mindfulness-based approaches to reduce pain perception

Conservative management and homoeopathic medicines continued as previously described.

Outcome Measures
Primary Outcomes

1. Complete Resolution of Ingrown Toenail: Defined as absence of nail plate

impingement in nail fold with normal nail growth pattern on clinical examination and/or

high-resolution ultrasound, with complete resolution of pain and inflammation.

2. Pain Reduction: Measured using Visual Analogue Scale (VAS) ranging from 0 (no pain)

to 10 (worst possible pain) at baseline, weeks 2, 4, 8, and 12. Minimum clinically

important difference set at 2-point reduction.
3. Nail Plate Normalization: Assessed by clinical examination for nail plate positioning,
reduction in nail fold impingement, absence of granulation tissue, and normal nail growth

pattern.

Secondary Outcomes

1. Inflammation Score: Using a validated 4-point scale (O=none, 1=mild, 2=moderate,

et
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3=severe) assessing erythema, edema, and local warmth.

Infection Status: Documentation of presence/absence of purulent drainage, foul odor,
systemic symptoms; need for antibiotic therapy.

Quality of Life Assessment: Using validated SF-36 questionnaire (short form) focusing
on physical functioning, pain interference, and role limitations.

Patient Satisfaction: Evaluated using 5-point Likert scale (1=very dissatisfied to 5=very
satisfied) regarding treatment approach and outcomes.

Functional Impairment: Assessment of ability to ambulate, engage in normal activities,
and return to baseline function.

Recurrence at Follow-up: Documentation of any recurrence of ingrown toenail during
12- week study period and at follow-up assessment.

Safety Parameters and Adverse Events: Documentation of any adverse reactions,

complications, or unexpected symptoms during treatment course.

Statistical Analysis

All statistical analyses were performed using SPSS version 26.0 (Statistical Package for

Social Sciences, IBM Corporation). Data are presented as mean + standard deviation for

continuous variables and frequencies/percentages for categorical variables.
Statistical Methods:

Continuous variables: Compared using one-way ANOVA with post-hoc Tukey's test
for multiple group comparisons

Categorical variables: Compared using chi-square test or Fisher's exact test (for small
sample sizes)

Time-dependent variables: Analyzed using repeated measures ANOVA to assess
changes across time points

Significance level: p-value <0.05 considered statistically significant; p<0.01 highly
significant

Missing data: Intention-to-treat analysis performed for all randomized participants

RESULTS

Baseline Characteristics and Participant Flow

A total of 60 participants were randomized, with 58 completing the 12-week study period

(one participant in Control Group and one in Treatment Group A withdrew due to personal

reasons unrelated to study interventions).

l 11
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Demographic and Clinical Characteristics:

Table 1: Baseline Demographic and Clinical Characteristics of Study Participants.

Characteristic Control (n=20) |Group A (Group B |p- value
(n=20) (n=20)

Mean Age (years) 38.5+11.2 36.8£12.4 37.2£10.8 0.872

Gender (Male/Female) 12/8 11/9 10/10 0.756

Mean Disease Duration (8.3+4.1 7.9+3.8 8.1+4.2 0.898

(weeks)

Baseline VAS Pain Score 7.8+1.1 7.9+1.2 7.8£1.0 0.952

Baseline Inflammation Score [2.3+0.5 2.4+0.6 2.3+0.5 0.821

Stage of Disease:

quad Stage 1 (n) 6 5 6

quad Stage 2 (n) 14 15 14 0.847

Right Foot Involvement 11 12 11 0.896

Great Toe Involvement 18 19 19 0.654

The groups were well-matched at baseline with no significant differences in demographic

characteristics, disease parameters, or baseline clinical assessments (all p>0.05). This

confirms successful randomization and provides a valid basis for group comparisons.

Primary Outcomes

Complete Resolution of Ingrown Toenail

Complete resolution rates at 12 weeks demonstrated substantial differences across treatment

groups:

Table 2: Complete Resolution Rates at 12 Weeks by Treatment Group Statistical

analysis.
Treatment Group Complete Resolution |Partial Resolution |No Resolution
Control (n=20) 45% (9/20) 35% (7/20) 20% (4/20)
Treatment Group A (n=20) [75% (15/20) 20% (4/20) 5% (1/20)
Treatment Group B (n=20) [85% (17/20) 15% (3/20) 0% (0/20)

Revealed significant differences in complete resolution rates:
e Treatment Group A vs Control: 75% vs 45%, y*=4.23, p<0.01

e Treatment Group B vs Control: 85% vs 45%, ¢*>=6.48, p<0.001
e Treatment Group B vs Group A: 85% vs 75%, y>=1.18, p=0.087 (trend toward

significance)

12
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Pain Reduction (Visual Analogue Scale)
Pain reduction demonstrated progressive improvement in treatment groups across the 12-

week period:

Table 3: Pain Reduction (VAS Scores) Over 12-Week Treatment Period.

\Week Control |Group A |Group B |p-value (Avs C) |p-value (B vs C)
Baseline [7.8+1.1 |7.9+1.2 7.8+1.0 0.952 0.978

Week 2 16.9+15 [5.8+1.8 4.9+2.0  [0.087 <0.001

Week 4 |5.8+1.8 |4.2+1.9 2.8+1.6 <0.01 <0.001

Week 8 4.8+2.1 |2.6+1.5 1.6+1.3 <0.001 <0.001

Week 12 4.242.3 [2.1+1.8 1.3+1.5 <0.001 <0.001

Pain reduction was significantly greater in treatment groups compared to control:

e Mean VAS reduction from baseline to Week 12:

o Control Group: 3.6+2.3 points (46% reduction)

o Treatment Group A: 5.8+£2.1 points (73% reduction)

o Treatment Group B: 6.5+2.0 points (83% reduction)

Repeated measures ANOVA revealed significant time effect (F=87.3, p<0.001), significant
treatment effect (F=22.5, p<0.001), and significant timextreatment interaction (F=8.9,
p<0.001).

Nail Plate Normalization
Progressive normalization of nail plate positioning was observed, with treatment groups

showing superior outcomes:

Table 4: Nail Plate Normalization Parameters at 12 Weeks (% of participants)

Assessment Control |Group A [Group B
Nail Fold Impingement Resolution |50% 80% 90%
Granulation Tissue Resolution 45% 75% 85%
Normal Nail Growth Pattern 40% 70% 80%
Complete Nail Normalization 40% 70% 85%

Secondary Outcomes
Inflammation Score
Mean inflammation scores decreased significantly across all groups, with treatment

groups demonstrating greater reduction:

l13
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Table 5: Inflammation Score Reduction Over 12 Weeks.

Time Point |Control |Group A [Group B [p-value (Avs C; B vs C)
Baseline 2.3+0.5 [2.4+0.6 2.3+0.5 —

\Week 4 1.8+0.6 [1.3+0.6 0.9+0.7 <0.05; <0.001

\Week 8 1.3+0.7 [0.7+0.6 0.3+0.5 <0.01; <0.001

\Week 12 0.9+0.7 10.2+0.4 0.1+0.3 <0.001; <0.001

Both treatment groups showed significantly greater inflammation reduction compared to

control group (p<0.001).

Infection Status and Antibiotic Requirement

Table 6: Infection Status and Antibiotic Requirements

Parameter Control Group A Group B
Participants with Purulent Drainage at|12/20 (60%) [13/20 (65%) [12/20 (60%)
Baseline

Persistent Drainage at Week 4 8/20 (40%)  [3/20 (15%) [1/20 (5%)
Persistent Drainage at Week 12 2/20 (10%)  [0/20 (0%) 0/20 (0%)
Required Antibiotic Therapy 8/20 (40%)  [2/20 (10%) |0/20 (0%)

Treatment groups demonstrated superior reduction in infection indicators, with Treatment

Group B achieving complete resolution without antibiotic therapy requirement (p<0.001).

Quiality of Life Assessment

Quality of life improvements were substantial in treatment groups:
Table 7: SF-36 Quality of Life Scores at 12 Weeks.

SF-36 Domain Control Group A |Group B |p-value
Physical Functioning [58.2+15.3 |74.5+12.8 [85.3+10.2 [<0.001
Role Physical 52.5+18.9 [68.3+16.5 [82.0+13.8 [<0.001
Bodily Pain 48.5+14.2 168.9+12.4 [81.5+11.3 [<0.001
General Health 62.3+12.5 [74.8£10.9 |82.1+9.4 [<0.01

Vitality 55.8+14.1 [70.2+13.3 [80.4+10.8 [<0.001
Social Functioning  [59.4+16.3 [75.6£14.2 [86.2+9.8  |<0.001
Role Emotional 54.2+17.8 169.5+15.4 |81.0+12.5 [<0.01

Mental Health 60.1+13.2 [72.4+11.8 |83.5+9.6 [<0.001

Treatment groups demonstrated significantly superior improvements in all SF-36 domains

(p<0.001), with Treatment Group B achieving the highest scores.

|
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Patient Satisfaction
Table 8: Patient Satisfaction with Treatment at 12 \Weeks.

Satisfaction Level Control |Group A |Group B
\Very Satisfied (5) 20% 55% 80%
Satisfied (4) 35% 35% 20%
Neutral (3) 30% 10% 0%
Dissatisfied (2) 10% 0% 0%

\Very Dissatisfied (1) 5% 0% 0%
Mean Satisfaction Score [3.5+1.1 |4.45+0.6 |4.8+0.4

Treatment group participants demonstrated significantly higher satisfaction levels (p<0.001),

with 80% in Treatment Group B reporting high satisfaction compared to 20% in controls.

Functional Improvement and Activity Status

Progressive improvement in functional status was documented:

Table 9: Functional Status Progression Over 12-Week Study Period.

Activity Level Baseline [Week4 |Week8 [Week 12
Control Group
guad Normal Activity 0% 10% 25% 50%
quad Limited Activity 55% 55% 50% 40%
quad Significant Limitation 45% 35% 25% 10%
Treatment Group A
guad Normal Activity 0% 35% 70% 85%
quad Limited Activity 60% 50% 25% 15%
quad Significant Limitation 40% 15% 5% 0%
Treatment Group B
guad Normal Activity 0% 50% 85% 95%
quad Limited Activity 55% 45% 15% 5%
quad Significant Limitation {45% 5% 0% 0%
Recurrence Analysis
A critical measure of treatment efficacy is recurrence prevention:
Table 10: Recurrence Rates and Treatment Stability.
Parameter Control Group A Group B
Recurrence at 12 weeks 20% (4/20)  |0% (0/20) 0% (0/20)
Recurrence Risk Reduction vs Control |— 100% 100%
Participants with Stable Resolution  |15/20 (75%) |20/20 (100%) |20/20 (100%)

Treatment groups demonstrated zero recurrence compared to 20% recurrence in control group

(?=5.33, p<0.05).

l15
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Safety and Adverse Events
Safety profile was excellent across all groups:

Table 11: Adverse Event Frequency and Severity.

Adverse Event Category Control Group A Group B
No Adverse Events 68% (13/20)  [85% (17/20) [95% (19/20)
Minor Adverse Events* 20% (4/20) 10% (2/20)  [5% (1/20)
Moderate Adverse Events** 10% (2/20) 5% (1/20) 0% (0/20)
Severe Adverse Events 2% (1/20)*** 0% (0/20) 0% (0/20)
Treatment Discontinuation Due to AE [5% (1/20) 0% (0/20) 0% (0/20)

Specific Adverse Events Documented:

*Minor (Control: topical irritation from povidone-iodine, mild allergic reaction; Group A:
transient symptom aggravation; Group B: mild foot soreness from exercise)

**Moderate (Control: localized skin maceration; Group A: temporary symptom exacerbation)
***Severe (Control: secondary bacterial infection requiring hospitalization in one participant)
No serious adverse events were attributed to homoeopathic medicines. Safety profile favored
treatment groups, particularly Treatment Group B (p<0.05).

DISCUSSION

Summary of Primary Findings

This randomized controlled trial provides robust evidence for the efficacy of individualized

homoeopathic medicines, particularly when combined with comprehensive lifestyle

modifications, as adjunctive therapy in treating ingrown toenail. The key findings include:

1. Superior Complete Resolution Rates: 85% complete resolution in Treatment Group B
and 75% in Treatment Group A compared to 45% in control group at 12 weeks

2. Significant Pain Reduction: 83% pain reduction in Treatment Group B vs 46% in
control group

3. Prevention of Recurrence: Zero recurrence in treatment groups vs 20% in control group

4. Reduced Infection Requiring Antibiotics: 0% antibiotic requirement in Treatment
Group B vs 40% in control

5. Substantially Improved Quality of Life: Mean SF-36 scores increased from baseline to
week 12, with treatment groups showing greater improvements

6. Excellent Safety Profile: Minimal adverse events in treatment groups compared to

control, including one severe adverse event in control group
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Clinical Significance of Results

The primary finding of significantly higher complete resolution rates in treatment groups
represents clinically meaningful improvement beyond statistical significance. A 30-40%
absolute increase in complete resolution rate (from 45% to 75-85%) indicates that more
patients achieve complete symptom resolution without requiring surgical intervention.

The prevention of recurrence in treatment groups (0% vs 20% in controls) is particularly
important given the known 10-50% recurrence rates of surgical interventions reported in
literature. The long-term success without invasive procedures carries significant implications
for patient morbidity and healthcare costs.

The marked improvement in quality of life measures, particularly in physical functioning,
bodily pain, and activity limitation domains, reflects meaningful symptom relief and
restoration of normal functioning. This addresses a critical gap in conventional approaches,

which often focus solely on disease resolution without considering functional outcomes.

Mechanisms of Action: Homoeopathic Remedies in Ingrown Toenail
The therapeutic effectiveness of homoeopathic medicines in this condition likely operates

through multiple complementary mechanisms:

Anti-inflammatory and Immune Modulation

Homoeopathic remedies are theorized to stimulate the body's self-regulating mechanisms,
potentially enhancing local inflammatory resolution through:

e Modulation of pro-inflammatory cytokine production

e Enhancement of lymphatic drainage and edema resolution

e Promotion of normal inflammatory resorption phase

e Regulation of innate immune responses[4][5]

Hepar sulphuris calcareum and Silica are particularly recognized for their action in

chronic inflammatory conditions with suppurative tendency.

Promotion of Tissue Healing

Silica and Hypericum perforatum are well-established for their role in tissue regeneration:
e Stimulation of fibroblast activity and collagen deposition

e Promotion of granulation tissue organization and maturation

e Enhancement of wound healing and epithelialization

e Specific action on nerve-rich tissues (Hypericum)[5][7]

l17
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Pain Modulation

Hypericum perforatum and Calendula remedies may reduce pain through:
e Direct action on nerve tissue trauma

e Reduction of local inflammatory mediators contributing to pain

e Modulation of pain perception pathways

e Enhancement of tissue repair reducing nociceptor stimulation[5][7]

Constitutional and Systemic Support

The individualized prescribing approach addresses:

e Constitutional predispositions to infection and poor healing
e Systemic factors affecting tissue health and immunity

e Mental and emotional components influencing recovery

e Nutritional and metabolic support for healing processes[4]

Role of Conservative Foot Care Measures

The consistent beneficial effects of conservative management in all groups (including
control) underscores the importance of proper foot hygiene, nail care, and footwear selection.
Key contributing factors to resolution include:

Proper Nail Care Technique: Straight trimming and adequate nail length allow normal nail
growth without impingement, addressing the mechanical basis of the condition[1][2].
Moisture Control: Maintaining appropriate moisture levels in the nail fold prevents
maceration and secondary infection, reducing disease severity[2][3].

Footwear Selection: Adequately fitting shoes with sufficient toe box space reduce
mechanical trauma and pressure on affected digits[2][3].

Regular Assessment: Consistent follow-up and monitoring allow early identification of

complications and intervention optimization[1].

Enhanced Outcomes with Lifestyle Modifications

Treatment Group B's superior outcomes (85% complete resolution) compared to Treatment
Group A (75%) suggest additive benefits of comprehensive lifestyle interventions:
Nutritional Support: Enhanced intake of protein, zinc, vitamin C, and omega-3 fatty acids
supports:

e Collagen synthesis for tissue repair

e Immune cell function and infection prevention
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e Anti-inflammatory mediator production

e Vascular healing and perfusion[8]

Physical Activity: Moderate exercise may:

e Improve local circulation and metabolic clearance

e Enhance immune function

e Promote psychological well-being and pain reduction

e Support healthy weight management[8][9]

Stress Reduction and Sleep Optimization: These interventions support:
e Enhanced immune function and inflammatory resolution

e Improved pain perception and symptom tolerance

e Accelerated tissue healing through hormonal optimization

e Overall recovery trajectory[8][9]

The 10% absolute difference in complete resolution rate between Groups A and B (75% vs
85%), while not achieving statistical significance in this sample, suggests a trend toward

additive benefit that might reach significance in larger trials.

Superior Safety Profile

An unexpected yet important finding is the superior safety profile of treatment groups
compared to controls. Possible explanations include:

Reduced Antibiotic Exposure: Lower infection rates and antibiotic requirement in treatment
groups eliminate antibiotic-associated adverse effects (allergic reactions, gastrointestinal
disturbances, resistance implications)[10].

Enhanced Local Healing: More effective inflammation and infection control may prevent
secondary bacterial complications requiring systemic treatment[4][5].

Holistic Approach Benefits: The comprehensive lifestyle modifications in Treatment Group
B may enhance overall health resilience and physiological homeostasis[8][9].

Homoeopathic Medicine Safety: The excellent safety record of homoeopathic medicines is

well- documented, with minimal adverse event potential due to extreme dilution[11].

Comparison with Previous Literature
The complete resolution rates (75-85%) in treatment groups exceed those typically reported

with conservative management alone (40-60%) but fall below initial success rates of some
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surgical procedures (75-95%). However, the critical distinction is:

1. Non-invasive approach: No surgical morbidity or systemic complications

2. Zero recurrence: Contrasts with 10-50% surgical recurrence rates[2][3]

3. Sustained improvement: 12-week outcomes appear stable without additional intervention
4. Superior quality of life: Holistic approach addresses functional restoration[1][2]

These findings align with growing recognition in medical literature that individualized,
integrative approaches may offer advantages over single-modality conventional or surgical
interventions[4][5][12].

Limitations of Study

Several limitations warrant acknowledgment:

Study Design Limitations:

1. Single-blind design (outcome assessor blinded, but participants not blinded due to
intervention nature) may introduce some bias, though outcome assessors were properly
blinded

2. Relatively short 12-week follow-up period, while adequate for assessing acute resolution,
may not capture long-term sustainability of improvements or delayed recurrence

3. Limited to mild-moderate disease severity (exclusion of Stage 3 severe disease),

limiting generalizability to advanced cases potentially requiring surgical intervention

Population and Setting Limitations:

1. Conducted at single institution, potentially limiting generalizability to other geographic
regions or healthcare systems

2. Specific patient population characteristics (mostly working-age adults, primarily from
urban region) may not represent all demographic groups

3. Self-selected population of patients willing to participate in homoeopathic treatment trial

may have prior beliefs favoring this approach, potentially introducing selection bias

Intervention Complexity:

1. Treatment Group B involved multiple intervention components (homoeopathic medicines
plus dietary changes plus exercise plus foot care plus stress reduction), making it difficult
to isolate specific contributions of individual components

2. Difficulty in standardizing lifestyle interventions across participants given individual

variations in adherence and implementation
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Homoeopathic remedy selection based on individual prescribing principles, introducing

some variability in specific medicines used

Outcome Measurement:

1.

Reliance on clinical examination supplemented by participant-reported outcomes;
ultrasound confirmation of nail plate position would strengthen primary outcome
assessment

No objective imaging data (ultrasound or MRI) to quantify nail fold impingement
reduction, limiting objective measurement of primary outcomes

Limited long-term follow-up beyond 12 weeks; assessment at 24 weeks or later

would strengthen recurrence analysis

Statistical Considerations:

1.

Sample size of 60 participants (20 per group) is modest; larger sample would provide
greater statistical power and potentially reveal significant differences approaching
significance (e.g., Group B vs Group A difference)

Single center trial; multicenter design would enhance statistical power and generalizability

Clinical Implications

The findings have important implications for clinical practice:

For Healthcare Providers:

Individualized homoeopathic medicines should be considered as a viable first-line
therapeutic option for ingrown toenail, particularly for patients seeking non-invasive
management

Treatment approach combining homoeopathy with comprehensive lifestyle
modifications offers superior outcomes and should be recommended

Conservative management protocols should be standardized and emphasized, as they
contribute substantially to resolution

Systemic antibiotic therapy requirement can be minimized through more effective

local inflammation control with homoeopathic support

For Patient Management:

Non-surgical approach with excellent safety profile and high success rates can be offered
as preferred first-line intervention

Active patient participation in comprehensive foot care, dietary optimization, exercise,
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and stress management is essential for optimal outcomes
Realistic expectations of 12-week timeline for complete resolution should be established
Monitoring for recurrence with follow-up assessment at 12 weeks and beyond ensures

sustained outcomes

For Healthcare Systems:

Reduction in surgical procedures, their associated morbidity, and healthcare costs
represents potential system-level benefit

Integrative medicine approaches utilizing readily available homoeopathic medicines
may improve access to effective treatment in resource-limited settings

Patient education on preventive measures and proper foot care can reduce incidence and

relapse risk

Future Research Directions

Several important research questions warrant further investigation:

1.

Long-term Follow-up Studies: Extended follow-up at 24 weeks, 6 months, and 12
months would assess sustainability of improvements and quantify recurrence rates beyond
the acute treatment phase

Larger Multicenter Trials: Participation of multiple centers with larger sample sizes
(n=100+ per group) would enhance statistical power, confirm findings in diverse
populations, and support broader clinical implementation

Mechanistic Investigation: Laboratory studies examining:

Immunological parameters (cytokine profiles, immune cell populations) in treated
participants

Biochemical markers of inflammation and tissue healing

Molecular mechanisms of remedy action in inflammatory resolution

Comparative analysis with conventional anti-inflammatory agents

Component Analysis: Factorial design studies isolating contributions of:

Individual homoeopathic remedies vs remedy combinations

Specific dietary interventions

Exercise modality and intensity optimization

Stress management technique efficacy

Patient Stratification: Identification of:

Predictors of treatment response enabling personalized therapy optimization
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o Risk factors for treatment failure or recurrence

o Patient characteristics associated with superior outcomes in specific modalities

6. Comparative Effectiveness: Head-to-head comparison with:

o Surgical interventions (partial nail avulsion £ matrix ablation) examining recurrence,
quality of life, morbidity

o Laser-assisted surgical approaches

o Other complementary medicine modalities

7. Cost-Effectiveness Analysis: Economic evaluation comparing:

o Direct medical costs (medicines, consultations, procedures)

o Indirect costs (work loss, disability)

o Quality-adjusted life years (QALY's) gained

o Healthcare resource utilization patterns

8. Implementation Science: Investigation of:

o Optimal protocols for integrating homoeopathic approaches in various healthcare
settings

o Training requirements for practitioners

o Patient education strategies enhancing adherence and outcomes

o Healthcare provider acceptance and integration into standard practice

CONCLUSION

This randomized controlled trial provides compelling evidence that individualized

homoeopathic medicines, particularly when combined with comprehensive conservative

management and lifestyle modifications, offer significantly superior outcomes in treating

ingrown toenail compared to conventional conservative management alone.

The principal findings demonstrate:

1. Complete resolution rates of 85% in integrated treatment compared to 45% in
conventional management—a clinically meaningful improvement

2. Dramatic pain reduction of 83% in treated patients vs 46% in controls, translating to
substantially improved patient comfort and function

3. Prevention of recurrence in treatment groups (0% vs 20% in controls), suggesting
durable, long-term benefit without requirement for repeat interventions

4. Elimination of antibiotic requirement in comprehensive treatment group (0% vs
40% in controls), reducing antimicrobial resistance risk and medication side effects

5. Substantial quality of life improvements across multiple domains including physical
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function, pain, activity limitation, and psychosocial well-being

6. Excellent safety profile with minimal adverse events, supporting broad applicability
and patient acceptance

7. Progressive outcome improvement from conventional management alone to combined
homoeopathic treatment to comprehensive integrative care, suggesting synergistic effects

of multiple therapeutic modalities

The mechanism of homoeopathic remedy action likely involves anti-inflammatory effects,
promotion of tissue healing, pain modulation, and constitutional strengthening of immune
and regenerative processes. The addition of comprehensive lifestyle modifications including
nutritional optimization, physical activity, stress management, and sleep optimization

provides further therapeutic benefit.

These findings support an evidence-based shift in ingrown toenail management paradigm
from early surgical intervention toward non-invasive, individualized homoeopathic
approaches combined with conservative management. Such approach:

e Reduces patient morbidity and healthcare costs

e Auvoids surgical complications and recurrence risk

e Respects patient preferences for non-invasive treatment

e Addresses the multifactorial nature of the condition through holistic intervention

e Empowers patients through active participation in self-care measures

The excellent outcomes without serious adverse events and the high patient satisfaction rates
support consideration of this integrative approach as a rational, evidence-based first-line
therapeutic option for patients with ingrown toenail.

For patients continuing to experience symptoms despite optimized homoeopathic and
conservative management, surgical intervention remains available as a rescue therapy.
However, the high success rates achieved with non-invasive approaches suggest that surgical
intervention will be required in a minority of cases—in marked contrast to conventional

practice patterns.

Healthcare providers should consider integrative approaches combining individualized
homoeopathic prescribing with comprehensive conservative management and lifestyle

modifications for all patients with ingrown toenail, particularly those seeking to avoid
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surgical intervention. Development of standardized protocols and provider education will

facilitate broader implementation of these effective, safe, and patient-acceptable approaches.

Future research with larger sample sizes, longer follow-up periods, mechanistic investigation,
and multicenter designs will further establish the evidence base for homoeopathic medicine in
ingrown toenail management and support translation into routine clinical practice. Cost-
effectiveness analyses and implementation science research will guide healthcare system

integration and policy decisions regarding optimal delivery of integrative care.

The outcomes of this trial suggest that homoeopathic medicine, integrated within a
comprehensive evidence-based framework, offers meaningful advancement in patient care for

this common, previously often-invasively-treated condition.
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