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Abstract

Background Ingrown toenails significantly impact quality of life. This study compares the clinical outcomes
of the modified Winograd method versus partial resection with matrix electrocoagulation. We hypothesize that elec-
trocoagulation will result in lower recurrence rates, shorter recovery times, and higher patient satisfaction compared

to the modified Winograd method.

Methods We analyzed data from 132 patients who underwent surgery at our hospital between January 2016

and January 2023. The patients were divided into two groups: Group A (69 patients), who underwent the modified
Winograd procedure, and Group B (63 patients), who received partial nail excision with matrix electrocoagulation. We
compared recurrence rates, recovery times, patient satisfaction, types and frequencies of complications, and VAS pain
scores. Statistical analysis was performed using the t-test and chi-square test.

Results Recurrence rates were 15% in Group A and 10% in Group B (p=0.251). Infection rates were 10% in Group

A and 8% in Group B (p=0.459). The average recovery time was 11 days for Group A (range: 5-21 days) and 9 days
for Group B (range: 5-20 days) (t=2.81, p=0.006). Postoperative VAS scores decreased significantly, with Group B
showing a greater reduction in pain (t=3.18, p=0.002). Patient satisfaction was higher in Group B, though the differ-
ence was not statistically significant (Chi-square=6.45, p=0.091).

Conclusion The modified Winograd method remains effective, with high satisfaction and low recurrence rates. How-
ever, partial nail resection with matrix electrocoagulation offers shorter recovery times and greater pain reduction.

Level of evidence lll Retrospective comparative study.

Keywords Clinical outcomes, Electrocoagulation, ingrown toenail, Modified Winograd method, Partial nail resection

Introduction

One of the major health issues affecting the population
today is ingrown toenails, which hinder individuals from
enjoying the best quality of life. This condition leads to
infection, inflammation, pain, and discomfort when the
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nail penetrates the soft tissue. In the literature, conserva-
tive methods such as soaking in warm water, grooving,
appropriate nail trimming and spicule removal, as well
as nail bracing, have been applied to mild and moder-
ate (stage 1-2) ingrown nails, with varying success rates
reported. However, in cases where conservative treat-
ment fails or in more advanced cases (stages 2-3), a
surgical approach is recommended, which involves the
removal of the affected portion of the nail along with
its matrix. Without surgical intervention, recurrence is
quite likely. In addition to the use of phenol and similar
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chemicals, as well as guttering treatment, various surgical
procedures and their combinations have been described,
which involve partial or total removal of the nail plate. A
well-known surgical treatment is the modified Winograd
procedure, which has proven to be effective. This tech-
nique is associated with high patient satisfaction rates
and a low risk of complications. Additionally, outpatient
care enhances patient satisfaction by ensuring minimal
discomfort during recovery. However, although the tech-
nique is commonly used, several studies report disadvan-
tages such as a relatively long recovery time, recurrence,
poor cosmetic results, and postoperative pain [1-5].

Recently, a technique involving partial removal of the
ingrown nail combined with electrocoagulation of the
matrix has been developed and applied as an alternative
to the modified Winograd method. This approach is min-
imally invasive and requires only the use of electrocoagu-
lation, eliminating the need for additional skin incisions
or the use of a scalpel and curette, as is the case with the
modified technique. Furthermore, the wound is left to
heal naturally without sutures. Recent studies have dem-
onstrated that matrix electrocoagulation offers signifi-
cant advantages, including reduced postoperative pain,
faster return to activity, shorter recovery times, lower
recurrence rates, and consequently, increased patient sat-
isfaction [5-9].

The hypothesis of this study is that partial nail resec-
tion combined with matrix electrocoagulation effectively
reduces postoperative pain, lowers recurrence rates, and
leads to a faster return to activity, ultimately improv-
ing patient satisfaction when compared to the modified
Winograd procedure. To date, there has been no com-
prehensive comparative analysis of the clinical outcomes
between the modified Winograd technique and partial
nail resection with matrix electrocoagulation. This study
aims to fill this gap by evaluating and comparing the clin-
ical outcomes of both techniques, focusing on recurrence
rates, recovery time, patient satisfaction, and potential
postoperative complications through a retrospective
analysis.

Methods

A retrospective review was conducted on 132 patients
who underwent surgical treatment for ingrown toe-
nails and visited our clinic between January 2016 and
January 2023. Demographic data collected included
age, sex, and socioeconomic status (SES). Patients from
various socioeconomic backgrounds were included.
The study included patients with Heifetz stage 2 and 3
ingrown toenails who had not responded to conserva-
tive treatments and who had at least 1 year of postop-
erative follow-up. All participants provided informed
consent prior to surgery. Exclusion criteria included,
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but were not limited to, Heifetz stage I ingrown nails,
previous surgical interventions for ingrown toenails,
structural nail abnormalities, trauma-induced nail
deformities, fungal infections (onychomycosis), vascu-
lar disease, and diabetes mellitus. Surgical intervention
was performed in patients with purulent drainage and
infection after the complete resolution of the infection,
following one week of oral antibiotic treatment.

This study utilized a retrospective cohort design.
Patients were divided into two groups: Group A con-
sisted of those who underwent the modified Winograd
method, while Group B included those who received
partial resection of the ingrown toenail with matrix
electrocoagulation. Demographic factors such as sex,
age, and Heifetz stage were matched after data collec-
tion to ensure comparability between the groups. Post
hoc matching, or adjustments made after the initial
analysis, were performed to control for potential biases.
Although randomization was not applied in this study,
efforts were made to minimize bias through rigorous
data analysis. Data were obtained from hospital records
during patient visits and from follow-up telephone
interviews.

Eligible patients who sought treatment at the clinic
were selected for the study based on their availability and
the completeness of their medical records. During preop-
erative preparation, all patients received a digital nerve
block anesthesia, and the surgical area was disinfected
with a 10% povidone-iodine solution. A tourniquet was
applied to the toe to control external bleeding. Group
A underwent the modified Winograd procedure. In this
technique, a small skin incision (0.5-1 ¢m) was made
proximally at the nail root level. The nail bed and germi-
nal matrix were then excised and debrided using a No. 15
scalpel. After irrigating the wound with saline, both the
skin at the nail root level and the nail edge were sutured
to the surrounding skin using 2—0 prolene (Fig. 1). For
Group B, ablation of the germinal matrix and nail bed at
the level of the nail root was performed using a monopo-
lar cautery set to 30 W, without making any incisions
in the skin. Subcutaneous ablation was carried out in
the nail root area to ensure precise treatment. The abla-
tion process lasted between 5 and 6 s, and the nail edge
was not sutured, allowing for secondary healing with-
out stitches (Fig. 2). Both surgical procedures involved
similar steps: hypertrophic tissue was debrided, the nail
margins were elevated with mosquito forceps, and the
nail was cut lengthwise to the root. The final step was to
remove the tourniquet and dress the wound with soft,
non-compressive sterile gauze.

The patients were admitted overnight for the first day
of postoperative pain management and were discharged
the following day after the initial dressing was applied.



Kocak and Ozyalcin Journal of Orthopaedic Surgery and Research

(2025) 20:361

Page 3 of 9

Fig. 1 Modified Winograd Technique for the Surgical Treatment of Ingrown Toenails. a Preoperative view of the ingrown toenail. b Elevation
of the ingrown nail edge using a mosquito clamp. ¢ Excision of the ingrown nail edge, nail bed, and germinal matrix, accompanied by a skin incision
at the nail root level. d Suturing of the skin at the nail root level and nail edge

They were instructed to change their dressings daily
and avoid wearing shoes for 5 days.

All patients received the same oral analgesic and pro-
phylactic oral antibiotic therapy for five days postop-
eratively. Patients were seen in the clinic weekly until
complete wound healing was achieved, and sutures
were removed on the 14th day.

All patients were clinically followed up at 1, 2, and
6 months postoperatively to assess wound healing, infec-
tion, satisfaction, and recurrence. Additionally, satis-
faction levels and recurrence status were evaluated at
12 months through phone calls or clinic visits.

This study employed specific measurement tools
and techniques. Pain scores were recorded before and
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Fig. 2 Partial Nail Excision with Matrix Electrocoagulation for the Surgical Treatment of Ingrown Toenails. a Preoperative view of the ingrown
toenail. b Elevation of the ingrown nail edge using a mosquito clamp. ¢ Excision of the ingrown nail edge without a skin incision, followed
by electrocoagulation of the nail bed and germinal matrix. d Final postoperative view with no suturing

after surgery using a 10-point Visual Analogue Scale
(VAS), where 0 represented the absence of pain and
10 represented the most severe pain imaginable. The
time taken to return to work and resume daily activi-
ties, including wearing shoes, was recorded to assess
recuperation (recovery time). Patient satisfaction was
assessed using a 10-point VAS. Satisfaction levels were

classified as follows: >7 indicating ’very satisfied, 6 or
7 indicating ’satisfied, 4 or 5 indicating 'dissatisfied’
and < 4 indicating 'very dissatisfied” [9].

The reasons for dissatisfaction included persistent
pain after the operation, recurrence of the condition,
infection, prolonged time to return to work and daily
activities, and discomfort when wearing shoes.
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All surgical procedures and follow-up examinations
were conducted by the same surgeon. Data collection was
carried out in a double-blind manner.

Statistical analysis

Data were analyzed using SPSS software to perform sta-
tistical analyses. Group differences were evaluated using
Student’s t-tests for continuous data and chi-square tests
for categorical data. Statistical significance was set at a
p-value below 0.05. To account for multiple comparisons,
the Bonferroni correction was applied.

Results

The mean age of patients was 37.0 years (range, 20—68)
in Group A and 35.0 years (range, 18-71) in Group B,
with no significant difference between the two groups
(p=0.06).

In terms of gender distribution, 60% of patients in
Group A were female, and 40% were male, while 62% of
patients in Group B were female, and 38% were male. No
statistically significant difference was observed between
the groups in terms of gender distribution (p =0.06).

Regarding medial and lateral involvement of the toe,
36% and 64% of patients in Group A, and 23% and 77%
of patients in Group B, respectively, showed involvement
(p=0.05).

According to the Heifetz classification for ingrown toe-
nail, 36% of patients in Group A were classified as stage
2, and 64% as stage 3. In Group B, 46% of patients were
stage 2, and 54% were stage 3. No statistically significant
difference was found between the groups based on Heif-
etz staging (p=0.06) (Table 1).

The recurrence rate was 15% in Group A and 10% in
Group B, with no statistically significant difference

Table 1 Clinical Patient Characteristics

Clinical Modified Partial resection P value
characteristic Winograd with matrix

method electrocoagulation
Age (yr) 0.06
Mean 37.0 350 NA
Range 20-68 18-71 NA
Sex 0.06
Female 60.0% 62.0% NA
Male 40.0% 38.0% NA
Side of toe involvement 0.05
Medial 36.0% 23.0% NA
Lateral 64.0% 77.0% NA
Heifetz stage 0.06
Stage 2 36.0% 46.0% NA
Stage 3 64.0% 54.0% NA
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(Chi-square=2.78, p=0.251). Similarly, infection rates
were 10% in Group A and 8% in Group B, with no statis-
tically significant difference observed (Chi-square=1.56,
p=0.459).

In Group A, 45.68% of patients reported satisfaction
levels between 8 and 10, while 59.74% of patients in
Group B reported similar satisfaction levels. Although no
statistically significant difference was found between the
groups in terms of patient satisfaction, patients in Group
B reported higher satisfaction levels (Chi-square=6.45,
p=0.091) (Table 2) (Fig. 3).

In Group A, the return to activity ranged from 5 to
21 days, with a mean of 10.97 days. In Group B, the range
was from 5 to 20 days, with a mean of 9.42 days. Although
the ranges were similar, the mean time to return to activ-
ity was significantly shorter in Group B compared to
Group A (p<0.05), indicating that patients in Group B
returned to normal activities more quickly (Fig. 4).

The mean preoperative VAS score was 7.63 (range:
5-9) for Group A and 7.56 (range: 5-9) for Group B.
No significant difference was found in the preoperative
VAS scores between the two groups (t-statistic: 1.45,
p=0.151). The mean postoperative VAS score was 1.68
(range: 0-7) for Group A and 0.97 (range: 0-5) for Group
B. A significant decrease in postoperative VAS scores
was observed in both groups. However, when compar-
ing postoperative VAS scores between the two groups, a
greater reduction in pain was observed in Group B, with
this difference being statistically significant (t-statistic:
3.18, p=0.002) (Fig. 5).

Discussion

Ingrown toenails affect millions of people worldwide
each year, significantly impacting their quality of life. This
condition can lead to severe pain, infection, and difficulty
performing daily activities such as walking. Although
several surgical treatment options are available, there
remains a need for further confirmation of their efficacy.

Table 2 Follow-up Results and Chi-square Test Outcomes

Outcome Group A (%) Group B (%) Chi2 statistic p-value
Recurrence 15 10 2.78 0.251
Infection 10 8 1.56 0459
Satisfaction 4.94 1.30 0.82 0.365030
(1-3)

Satisfaction 247 2.60 0.00 1.000000
(4-5)

Satisfaction 41.98 3117 197 0.160769
(6-7)

Satisfaction 45.68 59.74 1.32 0.250935
(8-10)
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Patient Satisfaction Comparison between Group A and Group B

60| == Group A (Modified Winograd Method) e
mmm Group B (Electrocoagulation)

50F

40

301

Percentage (%)

101

1-3 4-5 6-7
Satisfaction Level

Fig. 3 Patient Satisfaction Comparison between Group A and Group B

Return to Work/Activity
22

20 o
18
16
14
12

10

Group A Group B
Fig. 4 Return to Work/Activity Times for Group A (Modified Winograd Method) and Group B (Electrocoagulation)

Understanding the differences between these techniques Our study reveals both similarities and differences in
is crucial for determining the most appropriate treatment  recurrence and infection rates when compared to other
for individuals suffering from ingrown toenails [9, 10]. studies in the literature. In a study by Karacan and Erti-

lav [4], the recurrence rate in the group treated with the



Kocak and Ozyalcin Journal of Orthopaedic Surgery and Research

Preoperative VAS Scores

9.0r —

85}

8.0

1763 | 756
7.5

7.0

VAS Scores

6.0

5.0 T

(2025) 20:361

Page 7 of 9

Postoperative VAS Scores

7+ s

VAS Scores
<

w

e |

|

037

Group A Group B

Greup A Group 8

Fig. 5 Preoperative and Postoperative VAS Scores for Group A (Modified Winograd Method) and Group B (Electrocoagulation)

Winograd method was reported as 14%, which aligns
with our findings. However, a study by Kim et al. [10]
reported a much lower recurrence rate of 3.95% in the
group treated with the Winograd method. Recent stud-
ies have suggested that matrixectomy with electrocautery
may further reduce recurrence rates [6, 11]. Amarin et al.
[11] showed that adding electrocoagulation to matrix
excision and curettage reduced recurrence rates from
25.4% to 4.2% and infection rates, while Sargin et al. [6]
found no significant effect on infections, a result consist-
ent with our findings. Additionally, in a study by Dhar-
mawan et al. [12], wedge resection and matricectomy
with electrocautery were used to treat recurrent ingrown
toenails, resulting in successful outcomes with no recur-
rence or infection in any patients during a one-year
follow-up.

In Group B, the use of the electrocoagulation method
resulted in a shorter return to activity time and higher
patient satisfaction compared to the modified Winograd
technique. Upon reviewing the literature, Ergun et al.
[13] found that patients who underwent surgery with
the Winograd technique had a longer return to activ-
ity time and higher postoperative VAS scores compared
to those treated with alternative methods. Conversely,
Karacan and Ertilav [4] reported that patients treated
with the Winograd technique had faster recovery and a
shorter return to work compared to those treated with
alternative techniques. Similarly, Kaya and Coskun [14]
suggested that the Winograd method may promote
rapid recovery; however, their study did not include a

comparison with electrocoagulation. In a pilot study con-
ducted by Singal et al., all patients underwent partial nail
avulsion with radiofrequency (RF) ablation of the matrix,
resulting in rapid healing within one week, significant
reductions in ooze, pain, and swelling, and no adverse
effects such as postoperative pain, drainage, recurrence,
or secondary infections, highlighting RF ablation as a safe
and effective method that significantly shortens recovery
time [15]. A study on whether or not to suture the nail
edge after the Winograd technique found that sutur-
ing was associated with faster healing, lower recurrence
rates, higher patient satisfaction, and an earlier return
to daily activities [7]. In contrast, our study found that
although no sutures were applied in the electrocoagula-
tion group, patients had higher satisfaction and returned
to daily activities more quickly compared to the sutured
Winograd method. These results suggest that electroco-
agulation is more effective in reducing recovery time and
enhancing patient satisfaction.

Both the modified Winograd technique and the elec-
trocoagulation method were effective in reducing pain,
showing a significant decrease in pre- and postopera-
tive VAS scores. In a study in which matricectomy was
performed with surgery and phenolization, a chemical
method, the methods showed similar VAS scores, recov-
ery and return to work times and pain was significantly
reduced in both [16]. Similarly, the study by Amarin et al.
demonstrated that electrocauterization had a higher suc-
cess rate, better patient satisfaction, and was a safe treat-
ment method, although it had no effect on postoperative
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pain scores or recovery time [11]. In contrast to other
studies, Ozan et al. compared curettage matricectomy
with coagulation matricectomy, finding that the curettage
method was more effective in reducing inflammation and
pain duration than electrocauterization [17]. In our study,
although preoperative VAS scores were similar between
the two groups, a statistically significant greater decrease
in postoperative VAS scores was observed in the coagula-
tion group. Unlike others, our study differs in this aspect.

In our study, both groups were compared in terms of
demographic data, including age, gender distribution,
affected toenail side, and Heifetz staging, with no signifi-
cant differences observed between them. Similar studies,
have also shown that the groups were statistically com-
parable in terms of demographic characteristics [4, 7].
This suggests that the outcomes of the different methods
applied were not significantly influenced by demographic
factors, allowing for a more focused evaluation of the
surgical techniques. Romero-Pérez et al. suggested that a
treatment for ingrown toenails can be considered effec-
tive if there is no recurrence within 6 months following
the procedure [18]. In light of this, our study included
patients with a minimum follow-up period of one year,
ensuring a more thorough evaluation and enhancing
the reliability and accuracy of the results. While recur-
rence, infection, and patient satisfaction were similar
between the modified Winograd method and matrix
electrocoagulation, the electrocoagulation group dem-
onstrated faster return to activity and lower postopera-
tive VAS scores. The Winograd method, which involves a
skin incision and suturing requiring postoperative suture
removal, may lead to cosmetic issues, whereas the elec-
trocoagulation method, a minimally invasive procedure
performed through a small subcutaneous puncture with-
out skin incision, results in fewer cosmetic concerns.

This study has several limitations. Being retrospective,
it is prone to missing or inaccurate data. The lack of ran-
domization may have introduced biases related to socio-
economic factors and other variables. Conducting the
study at a single center limits the generalizability of the
findings. Subjective measures, such as patient satisfaction
and pain scores, may have been influenced by personal
perceptions and expectations. Lastly, the limited sample
size can be attributed to the inclusion criteria, the retro-
spective design, and the infrequent application of elec-
trocoagulation due to physical constraints and limited
resources.

Conclusion

Both treatment methods were found to be safe and effec-
tive. However, due to its advantages of reduced postop-
erative pain and quicker return to daily activities, partial
nail resection with matrix electrocoagulation may be the
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preferred choice for patients. To confirm these findings,
further prospective randomized studies involving larger
sample sizes and diverse populations are needed.
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