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Abstract
Background The ingrown nail (or onychocryptosis) is a common problem
that occurs mostly in the big toe and causes high amounts of morbidity in
affected patients. Many therapeutic methods have been described, most of them
leading to severe damage to the nail or to frequent relapses. The nail splinting
technique is a successful, simple and non-invasive therapeutic method for
treating ingrown nails.
Objective To determine efficacy of the plastic tube insertion technique in
patients with ingrown toenail and its use as a standard treatment.
Materials and Methods We encountered 32 cases (age range 9–67 years) of
ingrown toenails in this clinical trial. All of the patients were treated using the
plastic nail tube insertion technique for 7 to 15 days. Patients were examined
daily for the first 3 days of treatment and were evaluated 3 and 6 months after
treatment. All patients were followed up by a single observer.
Results Recurrence was seen in only two patients after 6 months of treatment
(6.25%).
Conclusion The low recurrence rate using the nail splinting technique in the
treatment of ingrown toenail, as well as its simple application, shows that this
treatment constitutes an effective, non-invasive method. It appears that this
technique can substitute other more invasive surgical methods, particularly in
the early stages of this disease.

Introduction
The ingrown nail, unguis incarnatus, is a common condition
that is frequently seen among adolescents and young
adults, with a male predominance. It results from various
aetiologies including poorly fitting shoes, improper
trimming of the nail, chronic trauma and excessive
external pressure.1,2 The penetrating nail edge induces an
inflammatory response that can result in local growth of
granulation tissue, and sometimes infection. Patients
usually initially present with pain in the lateral or medial
fold of the great toes but, with progression, drainage,
infection, and difficulty in walking occur. Many invasive
approaches such as classic wedge excision and partial
matrix phenolization have evolved for ingrown nails, but
these surgical therapeutic modalities have had many
disadvantages, such as a prolonged wound healing period,

scarred and deformed nail production, or the restriction
of normal activities.1,3–5,13,16,22,26,28 In recent years, noninvasive conservative treatments have evolved as feasible
treatments, challenging the more traditional surgical
treatments.6–9,11,32
Nail splinting by a flexible tube is a non-invasive therapeutic method for treating ingrown nails. This method is
simple and easy to perform and does not require any
special equipment. After inserting the tube, the patient
experiences instant pain relief and can return to normal
activities immediately. Although the therapeutic effects
of the nail splinting technique are known, few studies
have been published concerning the recurrence rate of
this method.6–9,11,18 In this study, effectiveness of the nail
splinting technique by plastic tube insertion is evaluated
and re-assessed as a classic therapy for patients with
onychocryptosis.
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ﬁg. 1 (a) Ingrown nail with granulation tissue.
(b) Splinting the ingrown edge with the plastic
tube after removing the excessive tissue.

Materials and methods
A prospective study on the nail splinting technique was
carried out in 32 patients with ingrown toenail (21 male
and 11 female patients) with a mean age of 29.3 years
(age range 9–67) between April 2004 and February 2005.
Patients were classified into three stages according to
tissue status and level of pain (Table 1).
All patients were examined daily for the first 3 days of
treatment and evaluated for proper position of splint, tissue
status and level of pain. After 3 and 6 months all patients
were re-evaluated in order to determine recurrence.
Recurrence was defined as the presence of symptomatic
nail ingrowth within 6 months of treatment.
The procedure was based on the technique of Ilfeld
et al.10 After cleaning the nail and adjacent tissue with an
Table 1 Stages of involvement
Stage

Tissue status

Pain

0
1
2
3

Normal tissue (no symptoms)
Erythema and oedema
Stage 1 + exudation
Stage 2 + granulation tissue

None
Little
Disturbing
Frustrating

antiseptic, the area was anaesthetized by local, subcutaneous administration of 1–2.5% lidocaine without epinephrine. A topical anaesthetic (Emla cream®, AstraZeneca,
Istanbul, Turkey) was used as an alternative for patients
who did not accept the local injection. The excessive
granulation tissue, if present, was carefully removed with
a curved mosquito or a scalpel blade, and bleeding was
controlled by direct pressure. Sharp nail edge that had
penetrated and injured underlying soft tissues was trimmed
and separated from adjacent tissue using a curved haemostat. A plastic cap of a small-sized needle (29 G) of insulin
injectors was used as a splint because of its flexibility and
because it was easily obtainable. The plastic tube was
incised according to the length of the nail edge and was
placed on the nail edge by pushing proximally so that the
lateral nail edge was totally covered by the splint (fig. 1),
and was then attached with a bandage.
There was no restriction on normal activities while the
splint was in place. Patients were examined, the splint
removed slowly, and both the splint and the area were
cleaned and the splint gently put in place again daily by a
physician for 3 days. After this time, patients were advised
to keep splints in place all through the day until there was
no sign or symptom in the area including pain, swelling,
erythema and exudation (7–15 days in this study) (fig. 2).

ﬁg. 2 (a) An ingrown nail with severe granulation tissue. (b) Removing the granulation tissue and splinting. (c) Eleven days after treatment. There is neither
pain nor erythema and exudation.
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During this period of time, the splint was removed every
night and was placed again throughout the day.
As a measurement of nail involvement, each stage was
assigned a score as follows: stage 0 corresponded to 0 points;
stage 1, 10 points; stage 2, 20 points; and stage 3, 30 points.

Results
The subjects in this study were 32 patients on whom the
nail splinting technique was performed from April 2004 to
February 2005. The improvement rate and recurrence
rate was assessed.
The mean scores indicating the degree of the involvement (0–30 scores) were 21.25 before treatment, 0.31
3 months after treatment, and 0.93 six months after treatment. The improvement rate was 99% after 3 months and
95.9% after 6 months. The mean scores of pretreatment
and post-treatment stages (both 3 and 6 months after
treatment) were significantly different (P < 0.05) (fig. 3).
Therefore this technique made statistically significant
improvement 3 and even 6 months after treatment.
During this study, there were two recurrences out of a
total of 32 patients after 6 months; overall recurrence rate
being 6.25%. One of these patients was a 21-year-old man
who was a professional sportsman (footballer), and the
other was a 19-year-old, female hostess.

Discussion
Ingrown toenail is induced by excessive external pressure
such as tight footwear, improper nail trimming, trauma, and
incurvated nails, among other factors. Pain and inflammation
are usually the result of nail edge penetration into the

ﬁg. 3 The mean scores of nail involvement before, and 3 and 6 months
after treatment.
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soft tissues, which causes a foreign body-like reaction.
Traumatized soft tissues produce granulation that grows
over the edge of the nail.1,2 Therefore, it is important to
restore the normal balance between the nail and the
adjacent tissue. The usual treatment involves removal of
the granulation and preservation of the normal nail; thus the
granulation can very quickly cover the nail groove again.12
Water soaks and antibiotics are common approaches to
calm the inflammatory response of ingrowing nails, but
these approaches are often ineffective.
Many surgical techniques are available for the treatment
of ingrowing toenails. An ideal technique is expected
to possess the following features: applicable under local
anaesthesia, technically uncomplicated, quick healing,
having no or near zero recurrence rate, cosmetically acceptable, not expensive, and non-invasive as far as possible.
As a conventional treatment modality, partial or total nail
avulsion has been widely used, but has resulted in high
recurrence rates (42 to 83%).4,13–15 Wedge resection is also
associated with high recurrence rates of 13 to 33%.3,16–19
These procedures are difficult and remarkably invasive surgical techniques, with a prolonged healing time, considerable
pain and frequent postoperative infectious complications.13–19 Partial matricectomy with cryotherapy or laser
is associated with high cure rates of 93.3% for the former,
and 100% for the latter method.20,21 These procedures are
new modalities and require the establishment of long-term
results in large series. In addition, these techniques are
relatively expensive and invasive, and require equipment.
Matrix cauterization with phenol has a low recurrence
rate of 0 to 11%, and has been the preferred method in
recent years. Extensive and unpredictable tissue damage,
excessive drainage, and prolonged healing (up to 6 weeks)
are reported be the drawbacks of this technique, which
occur as a result of coagulation necrosis of the surrounding
tissues, and an inflammatory response.16,17,22–27 In addition,
phenol is a caustic agent that can lead to chemical burns
and should be used with caution.28
These complications seen after invasive surgical treatments
have prompted physicians to try another method that is safer,
cheaper, more practical, non-complex, and non-invasive.
Ingrown toenails can be quickly and effectively treated
in outpatient settings using the nail splinting technique.
This technique is effective, non-invasive, practical, cosmetically favourable and non-cicatriceal, and should be
considered as a first-line treatment for all uncomplicated
ingrowing toenails. This method has been continuously
developed since Newman29 first introduced it in 1949,
using tops of pineapple cans. Sivitz30 and Mogull31 used
acrylic resins and methyl methacrylate, respectively, as a
buffer between the nail and soft tissues. Ilfeld and August10
used a Teflon plastic strip. Wallace et al.18 introduced the
gutter treatment, and Schulte et al.8 and Kim et al.11 used
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ﬁg. 4 Samples of ingrown nails treated with the splinting method. (a) A 21-year-old, female medical student, who had been suffering from ingrown toenail
for a year. Nail avulsion and other treatment modalities such as silver nitrate applications had not resolved the problem. (b) A 17-year-old student with a recurrent ingrown nail problem. (c) This 45-year-old man was the husband of a nurse; he had tried nail avulsion two times before this treatment.

a flexible tube in a similar way to us, but they did not
anaesthetize the area, except in cases of severe, painful
lesions, and patients with granulation tissue. Pottie et al.32
treated ingrowing nail using cotton wicks in the nail
sulcus. Although the materials used in the nail splinting
technique differed, the principle remains the same: that is,
separating the nail plate from the soft tissue so as to provide
a channel for the nail to grow.
The removal time of the splint and the recurrence rate
of this technique vary considerably among different reports.
The first time this procedure was performed, Newman29
removed the pineapple can after 3 weeks. In the study by
Wallace et al.18 the gutter was removed 8–12 weeks after
the initial procedure and the recurrence rate was 44–
48%. He reported that the gutter should be retained for at
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least 10 weeks to reduce the recurrence rate. Schulte
et al.8 introduced the flexible tube and treated 62 patients
with ingrowing nails. The area was washed daily for 3 to
4 weeks. Gupta et al.,6 and later Kim et al.,11 used a flexible
plastic tube from scalp vein sets. Kim et al.11 showed that
if there was no anatomical deformity or large defects in
the nail, the splint could be removed as early as at 3 days.
The recurrence rate in this study was 8.7%.
Our study was technically similar to the study of Kim
et al.11 but a plastic cap of a small-sized needle (29 G) of
insulin injectors was used instead of scalp vein sets as the
splint, because it was easily incised as required, as well as
being consistent and obtainable. Unlike in Kim et al.’s study,
local anaesthesia was used in all of the patients, because
the pain of the procedure could be disturbing to patients.
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The splint was removed when the patient had no symptoms
and no redness, oedema, or exudation in the area was
observed. The recurrence rate in our study was 6.25% and
occurred in two out of the total 32 patients. Both of these
recurrences were in the young age group who had active
professional occupations in which their feet were suffering from chronic trauma. Therefore, if the nail is intact or
has minor defects, and if the patient is careful to protect the
area from excessive external traumas, even splinting for a
short time – although not as short as 3 days as in Kim et al.’s
study11 – will be sufficiently effective (fig. 4). Patients should
be advised about nail trimming and proper footwear.
In conclusion, it is suggested that the simple and practical
method used in this study can be used as a first-line therapy
for patients with onychocryptosis with or without granulation tissue. During this treatment technique, onychocryptosis,
as well as granulation tissue, was effectively cured without
any destructive outcomes in nail matrix. The results obtained
in this study and other similar studies are promising.
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