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SUMMARY
In an observational study, a new composite nail correction system (NCS) for the treatment of rolled-up and ingrown nails was tested for its 

effectiveness. Corresponding toenails were guided by means of this NCS painless and inflammation-free by natural growth in its original form. 
Nail detachments and nail alterations were eliminated by the NCS as well. The innovative NCS is characterized by a great versatility.

Physiological and painless treatment 
of ingrown and rolled toenails. 
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PREFACE

The ingrown nail (Unguis incarnatus) is one of the most com-
mon problems on the finger and toenail and occurs primarily 
in adolescents and young adults as well as older people, espe-
cially in its distal-laterally ingrown form [1, 5–7]. A number of 
diseases and dispositions increase the probability of ingrown 
nails: diabetes mellitus, hyperhidrosis, circulatory disorders 
and edemas of the lower extremities as a result of obesity, thy-
roid, cardiovascular and renal dysfunction [1, 3, 4, 8, 9, 11]. The 
cause of nail ingrowth is controversially discussed. On the one 
hand, it is assumed that the nail plate is too wide in the case of 
an ingrown nail. On the other hand, the cause is suspected in 
the soft tissues of the nail [3, 5, 11].

The consequences of an ingrown nail can be very different. 
In bacterial inflammations, untreated ingrown nails can lead to 
superinfections that are difficult to treat [5]. In the case of an 
inflamed unguis incarnatus, granulated tissue may form in the 
further course, which may also grow partly over the affected 
nail. Nail tips that are not removed prevent healing and in-
crease the rate of cell division. In the long run, an ingrown nail 
can lead to deep inflammations of the skin [2, 5].

Depending on the severity of the individual case, the sever-
ity of inflammation, patient adherence, the frequency of recur-
rence and the specialization of the practitioner, therapeutic 
options range from preventive measures to surgical procedures 
[1, 3, 5, 10, 11].

The most common conservative therapy is orthonyxie treat-
ment, which aims to straighten excessively curved nails. Here 
it is usually used with clasps made of spring hard wire, ther-
moplastics or shape memory metal [1–3, 5, 9, 11, 12]. Most 
orthonyxie clamps are made of stainless steel wire or plastic 
strips. Usually the different brace systems are used bilaterally. 
I.e.: these are hooked or glued on both sides. A light tension 
is built up to help return the ingrown nail to its natural shape. 
In the case of plastic clamps, this tension is primarily built up 
over the material (fibreglass), in the case of wire clamps over 
a central twist or over a so-called omega. These systems lose 
traction over time as a result of normal material fatigue, hence 
the systems either have to be replaced or the traction is rebuilt 
by retwisting the wire or reactivating the omega [3, 8, 10, 11, 
12]. Plastic clasps have the advantage over wire clasps as they 
are usually glued on and not - like many wire clasps - hooked 
under the nail plate, which can lead to pain and inflammation.
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In the present OAS, a novel composite-based nail correction 
system (NCS), which works without tension and was developed 
for use in podiatric practice, was used (Onyfix® nail correction 
system, neubourg skin care GmbH, Greven). The composites 
(HARD and SOFT) were usually placed as proximally as possi-
ble on the nail to be treated with rolled or ingrown lateral-distal 
corners. After polymerization of the composites, the NCS fixed 
the proximal nail shape and guided it through normal growth in 
the distal direction. The lateral-distal ingrown nail corners had 
to „unscrew“ over time due to the natural growth. Depending on 
the severity of the ingrown toenails, another NCS was placed as 
proximally as possible after the nail had grown appropriately in 
order to optimize the treatment effect. The NCS is flexible, so 
that the nail shape - ingrown on both sides or one side - does not 
matter. It is therefore also particularly suitable for rolled and in-
grown toenails of diabetics, especially in advanced stages of the 
disease in angiopathies and/or neuropathies, as it is not hooked 
under the nail plate. The NCS cannot cause any damage to the 
diabetic’s toenail, since it does not cause lysis when applied to 
the nail as undercut wire clamps would. Because the NCS works 
without an under hook, there can be no irritation in the nail folds 
or on the nail bed. This is particularly important for diabetic pa-
tients with polyneuropathy. Another important target group are 
children and adolescents, in whom rolled and ingrown toenails 
increase. The composite SOFT is particularly suitable for chil-
dren and adolescents.

MATERIALS AND METHODS

The OAS was conducted between April 2017 and February 2018 in 
seven podiatric practices in Denmark and Germany. The subjects 
with nail problems were selected by the podiatrists of the partici-
pating practices without certain restrictions in order to be able to 
include as wide a spectrum of different problem nails as possible. 
The problem nails of the selected subjects were treated with the 
composite NCS. The subjects were consecutively included in the 
study and the NCS’s on the toenails concerned were checked every 
six weeks and the status of treatment evaluated. If necessary, fur-
ther NCS’s were set at the control appointments to optimize the 
treatment effect.

The toenails to be treated were first slightly ground on the sur-
face with a standard milling cutter. Afterwards the nail was cleaned 
and degreased. In order to ensure an optimal hold of the compos-
ites, little of an adhesive system (primer) with a cotton swab was 
evenly distributed over the entire nail and dried for 30 seconds 
with an LED blue light lamp (420–430 nm, > 1 W/cm2). On D1, the 
composite HARD was formed with a spatula usually proximal and 
at right angles to the direction of growth (about 2 mm wide and 
2 mm in height). The composite SOFT was applied to D2 to D4 and 
to nails with a thin nail plate with a curved cannula proximal and 
at right angles to the direction of growth and then shaped with a 
spatula. The NCS’s created in this way were then polymerized with 
an LED blue light lamp (420–430 nm, > 1 W/cm2) for 30 seconds.

To optimize the therapy of ingrown or rolled toenails, two 
NCS’s could be used on one nail. As described, an NCS was 
placed as proximally as possible. The second NCS - depending 
on the individual situation - set more medially or more later-
ally. When polymerizing the medial / lateral NCS, the distal lat-
eral / medial corners were lifted with Ligasano® white and / or 
spatulas, so that the nail already took and retained a flatter nail 
shape after polymerization of the medial / distal composite.

A comprehensive questionnaire was used to evaluate a 
number of parameters relating to the success of treatment and 
technical aspects of the NCS. Here, the performing podologists 
were able to evaluate individual questions from „0“ (very good) 
to „10“ (very bad). Corresponding mean values and standard 
deviations were calculated from the data obtained in this way. 
Photographs of the toenails concerned were taken from above 
and in front at the inclusion of the subjects and at each moni-
toring appointment for documentation and assessment of the 
progress of treatment (from t1 = after 6 weeks). 

The OAS was carried out without controls. For this reason, 
the study was carried out as a before-after process observation 
(beforehand = t0; after = t1–t6).

FINDINGS

General data
Within the scope of this OAS, the toenails of a total of 103 sub-
jects were treated with the NCS. 20 of the subjects were men 
(= 19.4 %) and 83 women (= 80.6 %). The average age was 61.7 
years (± 16.7 years). The youngest subject was 17 years old, the 
oldest 96 years old. Two subjects died during the study period. 
The subjects were included successively, so that at the end of the 
study some test persons did not (yet) participate in the controls 
after 12 and 18 weeks. In addition, a number of questionnaires 
were not completed in full.

The study took place in 7 different podological practices, 5 
of them in Germany (Rendsburg, Fernwald, Rehau, Berlin, Wies-
baden), 2 in Denmark (Aalestrup, Nygade). In accordance with 
the high average age, a number of diseases were recorded in the 
subjects: Hypertension, hypercholesterolemia, metabolic syn-
drome, apoplexy, heart attack, obesity, diabetes mellitus type 2, 
carcinomas, psoriasis, uricopathy, osteoarthritis, osteoporosis, 
chronic disease and onychomycosis. As a result, individually 
appropriate medication was taken to accompany nail therapy. 
Since the NCS’s were used topically, the drug therapy of the indi-
vidual subjects had no influence on the NCS for the treatment of 
toenails and vice versa.

In total 106 toenails were treated, most frequently D1: 
D1 = 79.2 %, D2 = 16.0 %, D3 = 1.9 % and D4 = 2.8 %. D5 was 
naturally not treated. The toenails to be treated were evenly 
distributed between the right (52.3 %) and left foot (47.7 %).

The composite SOFT was used in 33 % of cases (primarily 
in Denmark and on D2–D4), the composite HARD in 67 %. 43 % 
of the toenails to be treated were lifted (primarily in Denmark) 
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at the distal corners of the nail during polymerization of the 
NCS, 57 % were not. The NCS was not used once in the man-
ner of a „half-clasp“, i.e. on one side. In 4 cases the composite 
HARD was used in combination with a wire (not evaluated and 
shown), in 3 cases the composite SOFT was used to repair brit-
tle and cracked nails (not evaluated and shown).

Reduction of nail deformation
The rolled toenails treated in this OAS flattened continuously 
and evenly over time due to natural growth (from 5.4 on a scale 
of 0 [not rolled / no deformation] to 10 [extremely rolled / very 
strong deformation] to 2.5 after 36 weeks; Fig. 1). This course 
of treatment is due to the mode of action of the NCS: by placing 
the NCS at the proximal end of the toenail, the proximal nail 
shape is fixed and guided towards the distal nail end by natural 
growth. Since the proximal end of ingrown and curled toenails 
is usually flatter than the distal end, this development is to be 
expected. The course of a positive nail change over a period of 
35 weeks is shown in Fig. 2 as an example.

Reduction of inflammations of the nail folds
At the beginning of the study, inflammations in the nail folds 
were documented in 14.6 % of the subjects. There are two main 
reasons for this: a) the ingrown and rolled nail corners can 
cause the inflammation by pressure, e.g. from a shoe itself, and 
b) the inflammation originates from previously inserted wire 
clamps, the ends of which have been hooked laterally under the 
relevant toenail. Due to the „gentle“ method of nail treatment 
without the NCS influencing the nail folds, all cases of inflam-
mation had already healed by the first control appointment af-
ter 6 weeks of treatment, except for the case of a single subject 
(Fig. 3). Fig. 4 shows an example of the positive development 
associated with inflammation in a nail fold.

Reduction of nail bed changes
The following nail bed changes were recorded during the study: 
nail bed contracted by curvature of the nail, lateral overgrowth 
of the nail wall, reduced nail bed, nail edge buried in the sul-
cus, strong cornifications in the sulcus, strongly narrowed nail 
bed, very narrow nail folds, inflamed nail fold, nail bed laterally 
overlaid by wild flesh, laterally and medially ingrown corpus un-
guis, partially, after trauma, irritated nail folds, wild flesh, local 
inflammatory reactions, split nail plate, trauma after removal 
of the nail, irregular cornification on the underside of the nail, 
dystrophy, onychogryposis, condition after extraction, recurrent 
traumas with onycholysis and nail dystrophy, subungual growing 
nail part, distal protrusion with fusion of apical skin and nail, 
nail fungus, detachment of the nail after migration, squeezing by 
nail deformation, lateral and medial cornifications.

As in the case of inflammation of the nail folds, there has also 
been a reduction in nail bed changes over time. However, the 
optimization took several months, as this takes place parallel to 

Fig. 1: Reduction of nail deformations over 42 weeks by treatment 
with the NCS. The deformation of the corresponding toenail could be 
evaluated from 0[not curled / no deformation] to 10 [extremely curled 
/ very strong deformation]. The number of data records taken into 
account per control time is shown above the columns. The increase 
in nail deformations after 42 weeks - compared to the control points 
before - is explained by the low number of participants at this time.

a

c d e

b

Fig. 2a–2e: Example of a positive nail shape change over 35 weeks. 
D1 left before study start (Fig. 2a), after 6 weeks (Fig. 2b), after 16 
weeks (Fig. 2c), after 29 weeks (Fig. 2d) and after 35 weeks (Fig. 2e). 
The success of the therapy can be seen particularly in Fig. 2d + Fig. 
2e. At the beginning the nail is clearly rolled in on both sides, the nail 
plate is thus strongly arched (Fig. 2a and Fig. 2b). After 35 weeks the 
nail plate has taken on an almost normal shape (Fig. 2e).
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the „outgrowth“ of the nail deformation. As with the reduction of 
nail deformations over time, the NCS is able to eliminate nail bed 
changes of different origin and thus contribute to the normaliza-
tion of nail growth (Fig. 5). An example of the positive develop-
ment of a nail bed change is shown in Fig. 6.

Reduction of nail delamination
In addition to nail bed changes, nail detachments were also re-
corded. However, this only affected a small number of patients 
and their number decreased continuously in the course of the 
study. The mean detached nail area per control point was also 
reduced. This process is comparatively slow as it is linked to 
the growth of the toenail in question. This means that nail de-
tachments can also be corrected by the NCS as a result of con-
tinuous nail correction (Fig. 7).

Reduction of pain by the NCS
One of the important findings of the present study is that, after 
application, the NCS very quickly contributes to the reduction 
of pain already present on the affected toenail. In the context 
of the OAS the pain was queried and evaluated generally and 
in its strength. Some podiatrists have also differentiated. They 
logged the pain before and after the application of an NCS.

The number of patients with pain as a result of a rolled or 
ingrown toenail quickly decreased due to the use of the NCS. 
From the time of application until the first control time after 6 
weeks, the number of patients decreased from 62 to 2 and the 
number of patients with pain remained at this low level (Fig. 8).

The severity of the pain was positively influenced in the af-
fected patients by an NCS. From the first control time after 6 
weeks of the study the pain decreased moderately. However, 
it should be noted that there are only a few patients from the 
time of control after 6 weeks (Fig. 9).

Nevertheless, the development of pain is remarkable if one 
considers the situation directly before and after the first ap-
plication of the NCS. Even if these data were recorded in only 
10 subjects, the pain reduction through the application of the 
NCS is considerable (see Fig. 10). This effect may be due to the 
NCS shrinking minimally during curing, thus contributing to the 
relaxation of the nail situation.

TECHNICAL RESULTS

In addition to the medical data, a number of technical aspects 
were evaluated. The application time levelled off at just over 
6 minutes, including all processing steps. This makes the NCS 
tested here one of the fastest nail correction systems (how-
ever, application times of other systems are not known). The 
handling and practicability of the NCS was generally assessed 
as simple (2.0 for initial use [StAbw: 2.3], 0.1 after 18 weeks 
[StAbw: 0.3]; 0 = very simple, 10 = very difficult). Only a few 
restrictions on the use of the NCS have emerged in the context 
of the study. The NCS should not be used for subungual haema-
tomas and melanomas, for nail detachments larger than 50 % 
of the nail surface and for onychomycoses larger than 50 % of 
the nail surface.

DISCUSSION

Nail correction systems have been used since the end of the 
19th century to treat ingrown and rolled nails. The first known 
brace consisted of a 0.6 mm thick wire with lateral legs and 
was introduced by Stedman in 1873 [12]. The Fraser brace de-
veloped by Ross Fraser founded orthonyxia and is still known 
today as the „school brace“ [8]. Beginning in the 1960s, a num-
ber of other systems were developed (Fraser I (1960), Gifford 
(1960), Fraser II (1961), Waldmann I + II (1964), Gorkiewicz 
(1977), Goldspange after Glor (1988), Plouchart (1980), Erki 
technique (1982), BS-Brace (1987), 3TO (1988), Goldstadt 

Fig. 3: Reduction of subjects with inflammation in the nail folds 
over 42 weeks by treatment with the NCS (in percent). The number 
of data records taken into account per control time is shown above 
the columns.

Fig. 4a + 4b: Example of inflammation in a nail fold (Fig. 4a, left) at 
the beginning of the study and the situation for the first check after 6 
weeks (Fig. 4b). The inflammation is no longer present after 6 weeks.

a

ba
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(1990), Onyclip (1990), VHO-Osthold (2002) [12], Podostripe 
(2017), which all have in common that a tension is built up that 
lifts the medial-lateral ends of the affected toenails and thus 
forces the nail into a flatter form. First, the corresponding ma-
terials must either be stretched or bent into shape and thus 
adapted to the corresponding nail, or they are selected from 
materials of different lengths so that they come close to the 
optimum length. Most of these systems usually lose their ten-
sile strength after four weeks as a result of material fatigue and 
must either be retightened or replaced.

The NCS based on light-curing composites investigated in 
this study is quite different: after appropriate preparation of 
the toenail in question, a composite is applied proximal as far 
as possible and polymerized and fixed with light of a wave-
length of 425 nm and a power of at least 1 W/cm2. No tension 
or pressure is built up to force the nail into a certain shape. The 
cured composite holds the nail in its proximal shape and only 
ensures that this shape naturally strives in the distal direction 
through normal nail growth. As a result, the distally-laterally 
screwed-in corners of the nail inevitably have to „unscrew“. The 
operating principle is shown schematically in Fig. 11.

The NCS used in this study allows the affected nail to re-
turn to its natural form quickly and sustainably through normal 
growth. Even heavily rolled nails can be repaired in a reasona-
ble time, whereby the time required naturally depends on vari-
ous factors (growth disorders, age of the subject, nail peeling, 
etc.). The average application time (incl. all steps) levelled off 
after 18 weeks at just over 6 minutes. This makes the NCS used 
here one of the fastest systems available. The main reason for 
the speed is probably the simplicity of the system. Only a little 
composite is formed on the nail and cured with light. Adjust-
ments to the nail are not necessary, nor do materials need to 
be lengthened or otherwise prepared. This is also reflected in 

Fig. 6a + 6b: Example of the positive development of a nail bed 
change (here triggered by nail detachment after a walking tour) 
at the beginning of the study (6a) and after 12 weeks (6b).

a b

Fig. 7: Test persons with nail detachments during the study. 
Above the columns, the number of affected subjects is related to the 
number of data records per control time. Above this is the middle 
detached nail surface and its standard deviation at the respective 
control time.

Fig. 8: Number of patients with pain during the study period. 
The columns show the number of data records that were available 
at the respective control points.

Fig. 5: Decrease in nail bed changes (see text) over time. Above the 
columns, the number of subjects with nail bed changes (a) is related 
to the number of data sets per control time (b) (n = a/b). 
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the users‘ assessment of the system. Users were able to evalu-
ate the NCP in this OAS with regard to the handling from „0“ 
(very easy to handle) to „10“ (extremely difficult to handle). For 
initial use, the NCS was rated „2.0“ (n = 81; StAbW = 2.3), after 
18 weeks with 0.1 (n = 29; StAbW = 3.0).

The effectiveness of the NCS was demonstrated in the evalu-
ation of the nail deformation of the affected nail by the users. 
Thus, the nail deformation decreased continuously due to natu-
ral growth. This is not to be expected otherwise on the basis of 
the principle of action (see Fig. 11). The speed of this process 
depends on a number of factors. These processes naturally take 
longer in nails with growth disorders or as a result of circula-
tory disorders in the foot. With heavily rolled nails the repair 
also took longer, since in this case the nail can be partly rolled 

in proximally. In these cases, after the first NCS had „released“ 
the proximal site of the nail, another NCS was placed proxi-
mally. Because of the first NCS, the nail already took on a flatter 
shape proximally (see Fig. 12).

The NCS used in this study reduces pain quickly and effec-
tively (see Figs. 8–10). This is most likely due to two factors: a) 
the NCS does not build up tension, and b) the NCS is applied to 
the nail and no part of the NCS is hooked under the nail. This 
also reduces the risk of inflammation.

In 10 subjects, the pain was assessed before and after the 
application of an NCS (see Fig. 10). A presumption for the back-
ground of the significant pain reduction within a few minutes 
could be in the minimal shrinkage of the composite material 
during the polymerization process. The composites of the NCS 
used here have been used in other areas of medical technology 
for about 30 years without interference and basically consist 
of three main components: the organic matrix, the disperse 
phase and the composite phase. The organic matrix contains 
larger monomers - mostly methacrylates such as bis-GMA (bis-
phenol A glycidyl methacrylate), TEGDMA (tetraethylene glycol 
dimethacrylate) or EGDMA (ethylene glycol dimethacrylate) 
- and other additives such as initiators, stabilizers, dyes, pig-
ments. Various fillers such as quartz, glass or ceramics rep-
resent the dispersive phase. The composite phase consists of 
silanes and copolymers [13].

The monomers used in the composites are rich in double 
bonds, making it possible to polymerize them radically. This 
requires initiators (here: LED blue light), which ensure that the 
monomers lose an electron as a result (of the high light energy 
used here) and thus become free radicals. These newly gener-
ated free radicals in turn take an electron out of one of the dou-
ble bonds of another, adjacent monomer in order to compen-
sate for the electron loss. These monomers are now chemically 
bound with the adjacent molecule and start the cross-linking 
of the monomers in the composites. The continuous reaction 
causes an ever-growing molecule, which can consist of several 
thousand original monomers. By converting the monomers into 
a polymer and due to the fact that single bonds are somewhat 
shorter than double bonds, the distance between the mono-
mer building blocks is reduced, which leads to polymerization 
shrinkage. Their extent depends on the molecular size of the 
monomer: MMA (methyl methacrylate) has a polymerization 
shrinkage of about 21 vol. %, whereas bis-GMA has only 5–6 
vol. %. Various fillers (quartz, glass, ceramics) further reduce 
shrinkage to about 2–3 vol. % [13]. This could be the reason for 
the pain reduction after first application of the NCS.

The general positive results are also reflected in the users‘ 
final assessment. For example, the treatment success was rated 
at 2.4 (StAbW = 2.3; n = 103) after 6 weeks and 1.8 (StAbW = 
1.7; n = 65) after 18 weeks („0“ = much better; „10“ = much 
worse). Similarly, the NCS is rated after 6 weeks (StAbW = 2.1; 
n = 90) and 1.6 after 18 weeks (StAbW = 1.9; n = 65) („0“ = 
significantly more versatile; „10“ = not more versatile at all).

The NCS used in this study and developed for podiatric prac-
tice is very versatile. It is used to treat rolled and ingrown nails 

Fig. 9: Intensity of pain during the study. The pain could be evaluated 
between 0 [no pain] and 10 [very severe pain]. Above the columns, the 
number of subjects affected by pain is noted in relation to the number 
of data sets per control time.

Fig. 10: Reduction of pain by applying the nail correction mass. The 
pain could be evaluated between 0 [no pain] and 10 [very severe 
pain]. The number of subjects is shown above the columns.
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and is particularly suitable for diabetics in this context, espe-
cially in late stages of the disease in neuropathies and/or an-
giopathies (see introduction). Another important target group 
are children and young people for whom the SOFT composite 
is particularly suitable due to the softer and thinner nail plate. 
The known disadvantages of metal clamps and plastic clamps 
(hook under the wire ends under the lateral nail plate, reten-
sioning, replacement) do not apply to the NCS examined here. 
Once placed proximally, it can remain on the nail until the dis-
tal end of the nail is reached.

Although the handling of the NCS examined here is consid-
erably easier than the handling of all previous systems, it is 
considerably more versatile: it can be used in the manner of 
a classic nail clip, in the manner of a half clip (one-sided) and 
several NCS can be used on one toenail to speed up the therapy 
process. The composite SOFT can also be used for the repair 
of brittle and cracked toenails. For this purpose, the toenail 
in question is completely covered with the composite SOFT 
and the composite is then cured. In this way the fractures and 
cracks grow sealed in the distal direction out of the nail. The 
new NCS offers a significant extension of the treatment options 
compared to all other nail correction systems available to date.

Fig. 11: Schematic representation of the operating principle of the NCS used. The NCS is placed on the nail plate at right angles to nail growth as 
proximally as possible (Fig. 11a, dark blue). Due to the natural growth of the nail, the NCS is guided distally adhering to the nail together with 
the growing nail. As a result, the nail must gradually flatten out and the distally-laterally ingrown nail corners are screwed out of the nail folds 
step by step. Fig. 11b: after about 10 weeks, Fig. 11c: after about 20 weeks and Fig. 11d: after about 30 weeks.

a b

Fig. 12: Highly ingrown D1 left with NCS after 12 weeks. Fig. 12a from 
above and Fig. 12b from the front. Fig. 12a shows well that the proxi-
mal part of the nail is clearly flattened. Until a second proximal NCS 
can be placed, there is still some waiting to be done.

a c dd
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