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ORIGINAL ARTICLE

Frequency of complications in simple modified
wedge resection of ingrown toenails: a cross-

sectional study

Asma Bibi, Iftikhar Ahmed, Bashir Ur Rahman, Sohail Moosa, Memoona Javed, Awais Khan, Shabbir

Hussain
ABSTRACT

Introduction: Ingrown toenail is a common condition,
particularly among young individuals, and is often
worsened by wearing tight footwear and trimming nails
too short. Effective management involves proper surgical
removal of the affected nail along with matricectomy to
prevent recurrence, followed by appropriate post-
operative follow-up.

Objective: To find the frequency of complications in
modified wedge resection patients, with ingrown toenails
in a tertiary care hospital in Islamabad, Pakistan.

Materials and Methods: This prospective cross-
sectional study was conducted in HBS General hospital,
Islamabad from 1% January 2023 to 31 December 2023.
All patients clinically diagnosed with unilateral or
bilateral ingrown toenails using Mozena’s classification,
aged 9 years or above of either gender were included in
this study by convenient sampling. All patients underwent
simple wedge resection by a modified Winograd method
without suturing. Post-operative follow up was done
weekly till six weeks for complications.

Results: Patients with ingrown toenails (n=71) who
underwent wedge resection were studied. The mean age
of patients was 23.7+12.7 years (age range 9-73 years).
The frequency of operative complications like bleeding
was noted in 3 (4%) patients, surgical site infection in 5
(7%) patients, granulation tissue in 2 (2%) and recurrence
of disease in 3 (4%) patients. Two patients (2%) were lost
to follow up and only one patient (1%) had early follow-
up in OPD.

Conclusion: Simple wedge resection of nail matrix for
ingrown toenail is a procedure to avoid recurrence of
ingrown nail. The procedure has better outcome in terms
of post-operative complications.

Keywords: Granulation Tissue; Ingrown Toenail;
Operative Complications; Surgical Site Infection; Wedge
Resection.
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INTRODUCTION

Ingrown toenail (IGTN) is a very common
condition. There are many causes of ingrown
toenail including tight fitting footwear, crowding of

toes inside closed shoes, excessive sweating of feet,
trauma from inside shoe and improper cutting of the
big toenail.! Various conservative methods and
surgical techniques are used to treat the condition.
The main focus is on destroying nail matrix from
the edge to the base that is buried beneath the soft
tissue so that the nail does not grow again from it
thus preventing future recurrence.!

It is hypothesized that pain in the big toenail arises
when the nail grows into the soft tissue at the distal-
lateral margin, an area subjected to weight-bearing
pressure. The incidence is high at young age with
40% cases seen in the second decade? It
significantly impacts the daily activities of young
patients, often restricting their ability to walk and
engage in normal routines.

The clinical diagnosis is based on pain and swelling
around the edge of nail with oozing of blood or
pus.® If there is pus coming out of the wound then
antibiotics are started as a conservative treatment.
Later a nail deformity occurs with clawing and
granulation tissue formation that bleeds while
walking.® Early stages are managed by conservative
treatment options and by taking precaution to avoid
further trauma. This also demands counselling of
patients to avoid improper cutting of nails so that
nail edge automatically comes out of the soft tissue
margin.*

There are four grades of ingrown toenail according
to Mozena Classification:* Stage | (inflammatory
stage) is accompanied by erythema, mild edema,
and pain on pressure to the lateral nail fold, which
does not extend over the nail plate. It is treated by
general measures and conservative techniques. In
recurrent cases, excision of the spicule and partial
matricectomy in adults is done as in type | diabetes
mellitus. In case of recurrence in young patients,
chemical partial matricectomy with phenol is done.
Stage lla (Abscess stage) is characterized by
increased pain, edema, erythema, hyperesthesia,
oozing and/ or infection. Nail fold extends over the
nail plate and measures less than 3 mm. In young
patients and controlled diabetics chemical partial
matricectomy is done with phenol. Stage Ilb is
similar to Stage lla. However, hypertrophic nail
fold extends over the nail plate, measuring more



than 3 mm. Treatment is done by wedge resection of the toenail
and nail fold by aesthetic reconstruction technique. Stage Il
(hypertrophic stage) is characterized by granulation tissue and
chronic hypertrophy of the nail fold that widely covers the lateral
nail plate. Wedge resection of the toenail and nail fold by
Winograd technique is done. Stage 1V (distal hypertrophic stage)
exhibits serious chronic deformity of the toenail, both lateral nail
folds and the distal fold. Hypertrophic tissue completely covers
lateral, medial, and distal nail plate. In young patients, wedge
resection of the toenail and nail fold by Winograd technique is
done, however in adults total matricectomy with phenol is more
appropriate.*

A simple method is just excision of the nail matrix with blade
after nail wedge resection and no suturing of the wound.®
Modification in this method is made by chemical destruction of
nail matrix or other methods used for nail bed destruction like
carbon dioxide® laser” and phenol .2 Senol and Giilsen used plastic
tube secured to the edge of nail with a suture for IGTN treatment.®
Modified Howard Dubois technique was used for lifting nail bed
off distal phalanx by Tian et al. to reduce recurrence and achieve
healing by primary intention in severe IGTN.X Comparative
study of two procedures having modified Winograd without
stitch to Classic Winograd,'! and modified Winograd without
sutures using steri strips was also studied.?

Vandenbos procedure removes excessive granulation tissue only
while preserving nail matrix.’* Kim et al compared Winograd
without wedge resection to electrocautery-aided matricectomy
with good outcomes.** Reilly has reviewed the various incisional
and ablative techniques for IGTN emphasizing the importance of
employing multiple techniques.'® Sutured surgical technique has
also been used by some authors.'® Splints and braces are
conservative techniques used to treat the condition.l” Other
methods include radiofrequency ablation,® bipolar diathermy,®
tricholoroacetic acid, electrocoagulation® and electrocautery.?
However Classic Winograd method and use of phenol along with
simple matricectomy with blade are still most practiced
techniques.

In this study wedge resection for nail was done with use of blade
for matricectomy without suturing of the wound for any grade of
ingrown toenail surgery, which is a modification of Winograd
technique. Moreover, the frequency of complications using this
surgical technique was also determined.
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MATERIALS AND METHODS

This cross-sectional study was conducted in HBS General
Hospital Islamabad from 1t Jan 2023 to 31 December 2023 after
approval from the Institutional Ethical Committee (IRB: Appl #
EC16/172, 10" Nov 22). Nonprobability purposive sampling
technique was employed. All patients diagnosed with unilateral
or bilateral ingrown toenails, aged 9 years or above of either
gender were included in this study. Patients with diabetes
mellitus and recurrent ingrown nails were excluded from this
study. Clinical features of swelling, pain, discharge and
granulation tissue were noted. Grading was done clinically
according to Mozena Classification.* Informed consent was taken
from all patients undergoing simple wedge resection. All
procedures were performed by an assistant professor with an
experience of 4 years (AB).

The technique adopted in this study is a modification of
Winograd method without suturing the nail and thus provides
good results without having chances of recurrence. Local
anesthesia was applied with plain injection lidocaine, infiltrated
as ring block around big toe. The affected side of big toenail was
excised by wedge resection after tourniquet application at the
base of big toe. Matrix at nail and nail bed was removed without
additional incision with a knife. Then bandage was applied
without suturing. Post-op follow up was done weekly till 6 weeks
to note hemorrhage, redness, infection and recurrence. Three
doses of prophylactic antibiotics were prescribed to the patients.
Patients were advised to avoid wearing closed shoes for six weeks
and to trim their nails straight across as a precaution. SPSS v 22
was used for data analysis to calculate mean and standard
deviation for age and frequency of outcomes, to be recorded on a
proforma.

RESULTS

A total of 71 patients of ingrown toenails were seen in the outdoor
department during the duration of the study. There were 42 males
and 29 female patients with a male to female ratio of 1.4:1. The
mean age of the patients was 23.7 years + 12.7 (age range 9-73
years). All patients underwent wedge resection and matricectomy
for ingrown toenail. Demographic details are given in Table 1 and
frequency of complications is presented in Figure 1. Table 2
shows the distribution of surgical site infection in patients before
and after wedge resection.

Table 1: Demographic details of study participants

Laterality of Toes

IGTN Stages*

Right Left Bilateral Stage | Stage 11 Stage 111 Stage IV
Male
=44 17 18 9 2 12 22 8
Female 15 11 1 4 8 11 4
n=27

*According to Mozena Classification*
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Complications of IGTN

® Hemorrhage 4%
® Granulation 2%
mInfection 7%
mRecurrence 4%

= No Complications 81%

Figure 1: Frequency of complications of wedge resection in ingrown toenail

Table 2: SSI in study participants before and after wedge resection

SSi Before Surgery After Surgery P value
Males 6 & p=0.601
Females 4 2
SSI-Surgical Site Infection; p<0.05 is significant
Figures 2A and B show Stage I11 IGTN before and after bilateral and matricectomy with blade without additional incisions near
wedge resection nail bed.

Figure 2: Ingrown toenail (Right) stage I11. A shows toenail before resection and B after wedge resection and matricectomy.

Figures 3A-D shows toenail of an elderly lady who had nail nail bed. There are follow-up healing phase pictures of the same
avulsion, wedge resection and matrix excision with trimming of patient (Figure 3C & D).

L

v — — . u { . > |
Figure 3A: Ingrown toenail with clawing in a 77-year lady. B: After Matricectomy and nail avulsion, trimming of nail bed was done. C: Healing
after 2 weeks. D: Healing at 4 weeks.



Figures 4A and B show a young male who underwent wedge
resection for unilateral IGTN with trimming of granulation tissue
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without suture and followed on 3 day with complication of
bleeding.
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Figure 4: Wedge resection for unilateral IGTN (Stage I11). ‘A’ shows ingrown nail matricectomy after wedge resection and
removal of granulation tissue. ‘B’ reveals same patient at follow-up after 3 days with secondary hemorrhage.

DISCUSSION

Ingrown toenail (IGTN) is a very common disorder in young
population involved in sports activities wearing closed fitting
shoes. In this study a very simple cost-effective technique was
used. This was a modified Winograd procedure for removal of
nail wedge and matrix excision by blade without suturing the
wound. Dressing was applied after the procedure with crepe
bandage. Only 7% (n=4.97) of the enrolled patients had infection,
4% (n=2.84) had recurrence, and only 4% (n=2.84) had
hemorrhage from wound area. The granulation tissue appeared in
only 2% (n=1.42) patients.

Hassan et al., presented a review of various techniques showing
that Winograd type of wedge resection is the first choice in case
of early disease with very little nail bed affected. However,
radiofrequency ablation is used in resistant cases where other
treatments are not effective.! Some authors used same treatment
method as used in this study and they found that 1.6% patients
had recurrence on a long-term follow-up of 2 years. Infection
occurred as a complication in 0.46% of cases. > Although the
percentage is low, it is nearly comparable to the rate reported in
this study.

Kim et al., used carbon dioxide laser for treatment of IGTN and
found recurrence in 8 cases® whereas recurrence was seen in three
patients in this study. This difference may be attributed to the
technical challenges involved in operating the CO: laser, as the
outcomes rely heavily on the precision of the matricectomy
procedure. Inexperienced operators may contribute to higher
failure rates.

Exley et al., reviewed 31 studies and reported that phenol used
for matricectomy after wedge excision has advantage over simple
matrix removal in terms of recurrence (p<0.001).” There is no
difference in recurrence rates when comparing surgical
matricectomy to chemical matricectomy. Surgical matricectomy
when compared to COz, laser and other techniques had equivocal
effects on recurrence. A study compared the central toenail
resection and had significantly less recurrence (p=0.05) with

symptom relief (p=0.001) as compared to wedge toenail
resection.”

Din and colleagues compared phenol group for nail matrix
destruction with simple nail matrix removal.® Complications
include infection in 6% patients with 2.2% in phenol and 3.8% in
matrix excision. There was 8.2% recurrence in matrix excision
and 3.3% in phenol group. This percentage of recurrence (8.2%)
is higher than a result of 4% with simple matricectomy found in
this study. This is because phenol results in fewer postoperative
nail spikes, which often develop after simple nail resection and
can cause pain and recurrence.

Senol and Giilsen used plastic tube secured to edge of nail with a
suture for IGTN treatment and had seen significant symptom
improvement and healing.® Tian et al., used Howard Dubois
technique of lifting nail bed off distal phalanx with modification
and found 2.5% infection with 7.5% hemorrhage in the cases
included in their study.’® In a study by Altun and Peker, two
procedures were retrospectively compared using modified
Winograd without stitch to Classic Winograd.** Modified
Winograd without stitch showed increased germination of
granulation tissue in post operative period with 80% patients
having some degree of granulation tissue at week three. So
Classic Winograd (that has a stitch at edge of nail) was
considered a better procedure. Granulation tissue was seen in just
2% patients without stitch (modified Winograd) in this study.
This is because of healing by secondary intention with open
wound and appearance of granulation tissue.

A study in Spain by Oliveira and colleagues'? showed IGTN
recurrence in 2.7% cases with bleeding in 1.8%. IGTN surgery
was performed by simple method without suture, however there
was application of steri-strips at the end of procedure. The result
is almost the same as in the present study. Both studies did not
use suture at the end of procedure. The steri-strip helps prevent
the wound from gaping, resulting in less bleeding, infection, and
nail spike formation. In this study a crepe bandage instead of
sutures was used to avoid wound separation, thereby reducing
bleeding and the risk of infection.
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A study conducted in Turkey by Karacan and Ertilay used
Vandenhos procedure to remove only excessive lateral edge
tissue without matrix or nail damage showed no recurrence in
comparison to Winograd group who had 10 patients with
recurrence.® Since the Vandenbos procedure preserves the nail
and involves removal of the lateral edge to heal by secondary
intention with granulation tissue, patients typically recover
without any cosmetic changes to the nail.

In Korea, Kim and colleagues® reported that electrocautery can
be effectively used for nail bed ablation following wedge
resection, with a recurrence rate of 3%—comparable to the
findings of this study. However, the wound infection rate was
lower than in the present study (2% vs. 7%), likely due to the
superior hemostatic control provided by electrocautery compared
to knife ablation, as blood can serve as a potential medium for
infection.

A study from Poland found recurrence in one patient only using
Winograd technique.’® A systematic review of 430 articles by
Stewart et al.'” revealed that most studies were retrospective and
lacked blinding. Seventeen studies evaluated the use of casts and
splints for the conservative treatment of ingrown toenails,
reporting high overall patient satisfaction. Eleven studies
compared surgical techniques and found greater satisfaction with
the Winograd procedure combined with phenolization (85.5%)
compared to the Winograd procedure alone (52.7%). This

difference was attributed to the lower recurrence rate associated
with phenol matricectomy.

In a 2019 pilot study from India, Singal and Kaur investigated
nail matrix destruction using radiofrequency and reported no
cases of recurrence.® This outcome was attributed to the
precision with which radiofrequency ablates the nail matrix. In
contrast, another study utilizing bipolar diathermy for matrix
ablation reported a recurrence rate of 9.9%.1° The higher
recurrence may be due to incomplete destruction of the matrix or,
conversely, overly aggressive use that damages the periosteum,
potentially leading to delayed healing and recurrence.

LIMITATIONS

This study included only 71 patients with a follow-up period of
six weeks, which is a limitation. Future studies with larger sample
sizes and longer follow-up durations are necessary to provide
more robust evidence. Potential bias could be minimized through
the use of observer-blinded comparative studies.

CONCLUSION

The simple modified Winograd matricectomy technique without
sutures, as used in this study, appears promising due to its low
recurrence rate and reduced incidence of postoperative
granulation tissue.
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