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Abstract
Background: Onychocryptosis is a common and debilitating condition that often require surgical
management. Despite this minor procedure being the most common and effective method in managing
this condition, as well as being one of the essential services provided by Health Care Professional Council
(HCPC) registered podiatrists, there is limited evidence around the effectiveness of this procedure in the
community setting. The aim of this study was to evaluate the effectiveness of a non-invasive minor
procedure for the management of onychocryptosis.

Methods: A retrospective study was undertaken within the community podiatry department. All patients
who underwent minor procedure for the management of onychocryptosis between June 2018 and
December 2019 were included in this study. The data were collected from the electronic patient records
using a comprehensive data collection tool. Recurrence rate and infection rate were calculated to
determine the effectiveness of the minor procedure.

Results: 354 minor procedures were performed on 272 patients presenting with onychocryptosis. The
recurrence rate of nail regrowth following intervention was 5.6% (N=20). Patients <40 years old were more
likely to experience a recurrence of nail regrowth following an intervention (N=16). The postoperative
infection rate was 8.8% (N=31). Patients who had a partial nail avulsion procedure were more likely to
experience postoperative infection compared to total nail avulsion.

Conclusions: Although the management of onychocryptosis with this minor procedure is effective within
the community podiatry department, incorporation of evaluation of patient satisfaction following this
procedure is suggested within the recommendations. The limitations of this study have been highlighted
and a mixed method research project is recommended to explore this area of specialty to improve patient
outcome. 

Background
Onychocryptosis, known colloquially as ingrown toenail, is a common condition in adults and children,
affecting 2.5-5% of the general population (1). It is reported to be accountable for 21.7% of the conditions
that were treated by podiatric surgeons in a retrospective cohort study in Australia (2). The prevalence of
this condition is higher in males and among adolescents (3). This could be attributed to the increased
chances of sustaining minor trauma to the feet as a result of a greater physical activity level (4). This
condition often causes pain, psychosociological distress and affects activities of daily living. There is
subsequently an increased risk of falls especially in the elderly (5). The development of onychocryptosis
is reported to be multifactorial, including poor nail cutting technique, nail morphology, hyperhidrosis, poor
footwear, structural foot deformities, systemic diseases, trauma and obesity (3, 6). Furthermore, it has
also been reported that the prevalence of onychocryptosis is higher in diabetic patients, with the
frequency of unilateral onychocryptosis, especially in the lateral margin, being more common as a result
of increased pressure during the gait cycle (1). They also highlighted that patients with endocrine disease
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with concomitant cardiovascular disease portrayed a higher risk at developing onychocryptosis than
those without cardiovascular disease, which can be explained by both micro and macrovascular
complications along with endocrine disorders potentially affecting the nutritional supply of the nail unit.

There are a number of different methods have been described for the treatment of onychocryptosis,
ranging from simple conservative approaches to surgical procedures (7). A systematic review and meta-
analysis concluded both nonsurgical and surgical interventions yielded high levels of patient satisfaction.
However, these �ndings may not be universal as there is a lack of an accepted standardised method for
reporting patient outcomes and satisfaction (8). Conservative approaches include silver nitrate
cauterization of the granulation tissue, gutter treatment and orthonyxia (7). These treatments are deemed
to require a high level of patient concordance and time. Surgical management is often indicated if there is
presence of recurrent infection or when conservative measures have been exhausted (9). A wide range of
incisional and non-incisional surgical methods are available for treatment of onychocryptosis; however,
there is no evidence that any single technique is the procedure of choice in all cases (7). Matricectomies
are frequently performed in both surgical methods to achieve a high success rate (7). This can be
performed either surgically or using chemical agents, such as trichloroacetic acid, sodium hydroxide or
phenol with the advantage of faster healing time, which is desirable especially in at-risk group patients
(10, 11). Phenol is an effective protein denaturant, whereby the property of cauterisation works by
producing a coagulation necrosis in the matrix and the surrounding soft tissue (12). Phenol usage has
been shown to increase the effectiveness of surgical intervention in preventing recurrence of the
symptomatic nail (7). Although phenol is known to be contraindicated for both clinicians and patients
who are pregnant as there is a risk of local and systemic toxicity, phenol remains the premier agent for
chemical matricectomy due to it having the most research and thus subsequent knowledge base (10).
Furthermore, it has strong antiseptic properties and acts as a postoperative analgesic secondary to the
demyelination of the terminal nerve endings (13).

Nail avulsion with phenol matricectomy is a common procedure as it is a highly effective treatment with
low recurrence rates (14). Recurrence is de�ned as a clinical reappearance following the procedure within
the minimum 6-months follow-up period (7). This is an important indicator as to the success of the
procedure in providing permanent resolution of onychocryptosis (15). However, there is no consensus on
the correct duration of phenol application, which varies between 30 seconds to 4-minutes (16). A
prospective randomized trial of 110 patients comparing the e�cacy and safety pro�le of different
durations of 88% phenol application suggested that there is no signi�cant difference between 1-minute,
2-minutes or 3-minutes phenol application with respect to recurrence rate, with all the recurrences
observed within 6 months (p=0.092) (17). This �nding is contradictory to an observational study of 422
patients which reported that a total of 4-minutes of continuous phenol application appears to be
appropriate to achieve optimum outcomes (recurrence rate of 1.1%) (16). As a result of the number of
con�icting studies, there is no de�nitive duration of phenol application that has been agreed upon as
being strictly superior to another.
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A recent systematic review highlighted that the rate of postoperative surgical site infections following
foot and ankle surgery ranges between 0–9.4% and that the use of antibiotic prophylaxis decreases the
infection rate (18). The risk factors for postoperative infection in surgical management for
onychocryptosis includes age, systemic diseases and surgery settings (2). Despite the evidence
supporting phenol to be used for this procedure, there are con�icting opinions as to whether phenol may
increase the risk of subsequent infection (6, 19). Several studies have reported that partial nail avulsion
with phenolisation increases the risk of postoperative infection, citing associated tissue damage and
increased postoperative bleeding compared to other cauterization agents (19, 20). Conversely, there are
also studies that �nd phenolisation does not increase the risk of postoperative infection (13, 14). The
contradicting results could be explained by the different methodologies used in these studies, including
varying concentrations of phenol used, different duration of phenol application, postoperative dressing
regime and heterogeneity in surgical methods. Therefore, despite the fact that phenol usage is essential
in reducing rates of recurrence, there remains no consensus with regards to the risks of potential
concomitant complications, which in themselves are not negligible.

Methods
The present study aims to identify the effectiveness of this minor procedure within the community
podiatry department. This study was carried out retrospectively within a community podiatry department
setting using direct observation of patient records from EMIS (a validated, centrally hosted clinical
computer system employed at the practice).

Recruitment of participants
Convenience sampling is used to select patients for this study. Ethical approval from the University
School Ethics Panel and permission was given by the Trust for the use of the retrospective anonymised
data.

Inclusion/Exclusion Criteria
Inclusion Criteria

Surgical indication as a treatment for onychocryptosis.

Patients who underwent minor procedure between 1st of June 2018 – 31st of December 2019.

Exclusion Criteria

Revision procedure that involves removing a portion of nail that is a regrowth following previous
unsuccessful surgery that resulting in persistent symptoms.

Treatment indication for other nail pathologies; for example, onychomycotic nails, traumatic nail
injuries, onychauxic nails.
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Procedures with elective decision to opt out phenol used as this may skewed the results due to the
high recurrence rates without phenolisation has been discussed in the literature (7).

Data Collection
A comprehensive data collection tool is essential to capture the required information to answer the
research question yet must also be precise enough to avoid generating extensive amount of irrelevant
data. The design of the data collection tool, using Microsoft Excel Spreadsheet was undertaken with the
support from an analyst from the local Trust. This support from the analyst ensured that the collection
tool correlated to the aims and objections of the study, to limit subjectivity and to reduce observer bias,
enhancing the validity and reliability of the results (21). The list of patients who attended for the minor
procedure between 01/06/2018 to 31/12/2019 was generated automatically using the auto report
function in the patient record system. Demographic details, such as gender, and age are also included
from the auto report. The demographic details are then transferred to the data collection tool (Appendix
1). The growth of an asymptomatic nail spicule is considered as postoperative sequalae, which in this
study, will not be categorised as recurrence (22). Postoperative infection was identi�ed by the
postoperative follow-up documentations; if there were any signs of infection present or antibiotics was
clinically indicated. Once the collection tool was established, data was extrapolated from patient
healthcare records.

Data Analysis
Descriptive statistics will be used to outline the characteristics of the study group. Measures of central
tendency (mean, mode, median) will be used to describe the data for the results obtained.

Results
A total of 395 minor surgeries were performed between 01/06/2018 to 31/12/2019; of which 354
procedures treated on 272 patients were included in this study following the inclusion and exclusion
criteria (Figure 1).

5.1 Demographics of participants
The baseline characteristics of the study population are shown in Table 1 and Figure 2.
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Table 1
Characteristics of included procedures

Characteristics All subjects (N=354)

Gender, n (%)  

Male 201 (56.8%)

Female 153 (43.2%)

Age, n (%)   Male, n (%) Female, n (%)

0-18 85 (24.0%) 61 (17.2%) 24 (6.8%)

19-40 94 (26.6%) 54 (15.3%) 40 (11.3%)

41-64 89 (25.1%) 34 (9.6%) 55 (15.5%)

>65 86 (24.3%) 52 (14.7%) 34 (9.6%)

Concomitant diseases, n (%)      

Yes 107 (30.2%) 65 (18.4%) 42 (11.9%)

No 247 (69.8%) 136 (38.4%) 111 (31.4%)

Social history, n (%)      

None reported 329 (93%) 190 (53.7%) 139 (39.3%)

Smoking 25 (7%) 11 (3.1%) 14 (3.9%)

Procedures performed
Among these 354 procedures, 195 were carried out as a single treatment; 72 participants had 2
procedures performed within 1 appointment session contributing to 40.7% of the procedures (N=144); 5
participants had 3 procedures performed within 1 appointment session, contributing to 4.2% of the
procedures in this study (N=15).

Total nail avulsion was performed in 15.3% of procedures (N=54); whereas partial nail avulsion was
performed in 84.7% of procedures (N=300). Interestingly, for unilateral partial nail avulsion, there is a
higher incidence of the procedures performed on �bula aspect only compared to the tibial aspect (Figure
3). All the procedures had a duration of 2x1 minute liquid phenol 89% 0.15-0.20ml.

Recurrence of nail regrowth
Among the 354 procedures performed, recurrence of nail regrowth was recorded in 5.6% of the sample
(N=20). Of all the procedures that represented with recurrence (N=20), 10% were total nail avulsions (N=2)
and 90% were partial nail avulsions (N=18). 14 procedures with recurrence were performed as a single
procedure in one appointment; 6 procedures were performed as a multiple procedure in one appointment.
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The range of months taken to observe recurrence of nail spike was documented between 1-22 months
postoperatively (Figure 4). The mode of nail recurrence observed is 3, which happened in the 2nd and
12th months postoperatively. The median time taken for recurrence of nail regrowth is 8.5 months
postoperatively. All the cases with recurrence (N=20) decided to have a revision procedure to remove the
offending portion.

In the subgroup which presented with recurrence, the mode age group is between 19-40 years old (N=9)
(Figure 5). There is a higher incidence of females (N=13) compared to males (N=7) for having a
recurrence following the procedure. 90% of the patients (N=18) with a recurrence were in general good
health without any prescribed long-term medication. 10% of the patients (N=2) had medical conditions,
which were endocrine disorders and cardiovascular disease.

Postoperative infection
Among 354 procedures performed, postoperative infection was documented in 8.8% of patient’s records
(N=31) following intervention. All these participants received antibiotics following clinical suspicion of
postoperative infection. Of 31 procedures with postoperative infection, 19.4% of the procedures (N=6)
were a total nail avulsion; 80.6% of the procedures (N=25) were a partial nail avulsion procedure. 21
procedures identi�ed as having postoperative infection were performed as a single procedure in one
appointment. The time taken to observe an infection postoperatively ranged between 2 to 6 weeks.

In the subgroup with identi�ed postoperative infection (N=31), the mode was in the 41-64 age group
(N=16) (Figure 6).

Among all procedures that presented with postoperative infection, 48.4% of participants (N=15) were in
general good health without regular medications prescribed. 51.6% of the procedures (N=16) had relevant
medical conditions that potentially contributed to postoperative infection (Figure 7). Of all the procedures
that presented with postoperative infection, only one patient reported having a history of smoking; other
patients reported no social factors that could potentially in�uence the rate of healing, for instance:
alcohol abuse, illicit drug-use. Interestingly, of all procedures with postoperative infection (N=31) and
recurrence (N=20), only 4 procedures with postoperative infection presented with a recurrence as well.

Discussion
The results of this study demonstrate the relative effectiveness of a minor procedure within the
community podiatry setting over a period of 18-months. The incidence of onychocryptosis was found to
be higher in males than females before the age of 40 years. This �nding is similar to an epidemiology
study which reported that onychocryptosis was observed to be more prevalent in men under 30 (23). This
may be explained by another study which found that the incidence of onychocryptosis is higher in young
males who are physically active (4). Furthermore, the nail growth is greater in males than females until
the age of 70 and the situation reverses after this point which may account for the �ndings (24, 25).
15.8% of the procedures included in this study involved a patient deemed to have an endocrine and
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metabolic disorder, which correlates with a previous study which reported that the prevalence of
onychocryptosis was found to be greater in patients with diabetes mellitus compared to a healthy
population (1). Moreover, the frequency of unilateral onychocryptosis, (�bular>tibial) was congruent with
previous research which highlighted similar �ndings (1).

A Cochrane review concluded that the addition of phenol increases the effectiveness of this minor
surgical intervention by preventing recurrence and regrowth of the symptomatic nail (7). This is further
supported by a recent systematic review comparing the e�cacy of chemical matricectomy using
trichloroacetic acid, phenol and sodium hydroxide which concluded that the success rate of using phenol
as matrix cauterization is high, with its limitations being that it is contraindicated for patients or clinical
practitioners who are pregnant (10). 10 procedures within this study were excluded due to their elective
decision to not have phenol chemical matricectomy. 90% of the sample population who declined phenol
application were females (N=9) citing personal and cosmetics reasons. These �gures are lower
comparing to the annual report by PASCOM-10 which found that there was a rate of 0.32% (N=68) with
regards to procedures performed without phenolisation in 2018 and 0.24% (N=49) procedures in 2019
(26, 27). Nonetheless, it was decided in this study to exclude the procedures without phenolisation for
data analysis because this may in�uence the results, especially in recurrence rate.

The rate of recurrence found in our study is 5.6% (N=20); as compared to the data reported by PASCOM-
10, which is summarised as a 0.22% rate of recurrence (N=8) recorded in 2018, and 0.26% of cases
(N=11) in 2019 (26, 27). This discrepancy requires exploration for potential explanation. One potential
factor may be due to overall number of total treatments. The rate of recurrence in the national report is
based on the total number of treatments carried out annually, which was 14872 in 2018 and 14685 in
2019 across 113 centres across the country. All 20 cases of recurrence in this study decided to have a
revision procedure. Asymptomatic recurrences were classi�ed as postoperative sequalae rather than
recurrence (28). With regards to comparable studies in a community setting, a published audit reported a
1% (N=1) rate of nail spike regrowth (9). This was de�ned as an incident which required revision surgery.
However, with regards to participants involved, Krishan et al.’s study uses American Society of
Anaesthesiologists (ASA) physical classi�cation system to classify comorbidities. 10% of the
participants (N=8) were ASA grade 2 without clear de�nitions of qualifying medical conditions. As a
consequence, due to the small nature of their study and the lack of strong participant criteria,
comparisons are made di�cult, with the result that a true baseline is uncertain. Additionally, the lack of
corroborating data and studies make conclusions di�cult to validate for practice implications. The lower
rate of recurrence in Krishnan et al.’s study may be further explained by the additional minute of phenol
application. However, this explanation is contrary to the �nding of a randomised trial which concluded
that there was no statistically signi�cant difference in recurrence rate between 2 minutes and 3 minutes
of phenol application (p=0.092) (17). Whilst Tatlican and colleagues have established that their groups
are randomised, and that there is no statistically signi�cant difference between the disease durations
among groups (p=0.185) therein, the randomisation method is not speci�ed. Moreover, although they
stated there is no statistically signi�cant difference, it is hard to ignore how there nevertheless seemed to
be a correlation between disease duration and duration of phenol application. Fundamentally, 1 minute of
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phenol was applied on patients with shorter average disease duration (5.8 months), whereas 3 minutes
phenol was applied on patients with an average of 7 months disease duration, which affects the validity
of the construction of Tatlican et al.’s study. Furthermore, the similar issue of comparison population
arises, where the participants included did not have any declared comorbidities. The implications of this
practice are that the �ndings of this study may not be extrapolated to other populations and as a direct
comparison to our study.

The duration of phenol application has been identi�ed as one of the contributing factors to the
effectiveness of the minor procedure. The latest nail surgery guidelines published by the Royal College of
Podiatry in February 2019 recommended a 3x1 minute application, whereby all the procedures within our
study had a 2x1 minute application (3). Although the guidelines recommended 3x1 minute phenol
application, the evidence for this recommendation was questionable as the papers included did not
recommend a de�nitive phenol application time (7, 29). The reliability of the evidence used in the
guidelines should be questioned due to the majority of the evidence base cited being three or less in the
hierarchy of evidence (29–31). The recent systematic review did not provide any recommendation on
phenol application time but has made recommendation for research in this aspect based on its review on
the limited evidence (7). It is worth highlighting that there is only one piece of research in this systematic
review that investigated in the effectiveness of different phenol duration (17). Moreover, Tatlican et al.’s
study did not include a control group and the construct validity is questionable with a possible risk of
selection bias. To date, there appears to be a lack of an agreed upon standard with regards to the
duration of phenol application internationally.

A histology study of 30 fresh cadavers concluded that a 4-minute application of 88% phenol solution is
su�cient to achieve complete destruction of germinal nail matrix (32). Although their study found that
the application time is directly proportional to the depth of burn, their study also found that the
cauterization effect was not as signi�cant when application length was over �ve minutes (32). This
correlates with a much earlier postulation that suggested precipitated proteins prevent further phenol
penetration via formation of a coagulated protein barrier (33). Transferring this �nding to clinical practice,
a 4-minute continuous phenol application yielded a low recurrence rate of 1.1% in an observational study
of 622 patients within 1-year follow-up period (16). However, the high success rate may be explained by
the variation of surgical methods used in Montesi et al.’s study where they did not eliminate the excess
phenol with alcohol. This concept is supported by an experimental study that the alcohol lavage step
after phenolisation is effective in diluting the residual phenol that could potentially contribute to
continuous caustic effect on the germinal nail matrix (34). Another randomised, double-blinded trial of 84
patients found that a 4-minutes continuous application of phenol yielded a 100% success rate within a 4-
months follow-up period (13). However, the construct validity of Andre et al.’s study is contentious as the
follow-up period was only 4 months, as other studies have reported that the recurrence can happen
anytime between 11-17 months (35, 36). Furthermore, the volume of the phenol used could be another
cofounding factor. It should be acknowledged that both Montesi et al.’s and Andre et al.’s studies used
one phenol ampoule for 4-minutes continuous application. In our study two phenol ampoules were used,
with each being applied for one minute, despite the fact that the ampoules were the same, which contains
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0.15ml-0.20ml of 89% phenol (13, 16). As there is signi�cant disparity among the literature, further high-
quality research is required in this area.

Interestingly, the majority of the cases of recurrence were in people under 40 years of age, which is similar
to �ndings by an observational study which found that older age may be a protective factor against the
recurrence of onychocryptosis when treated with phenolisation (16). A possible explanation is that nail
growth decreases with age (37). Furthermore, among the procedures which presented with a recurrence,
10% of them (N=2) had an underlying medical condition, which were cardiovascular diseases and
endocrine disorders. This �nding correlates with a previous study which found that there was a
statistically signi�cant relationship between cardiovascular disease and recurrence risk (p=0.014) (16).
The clinical implication of this �nding is that patients with cardiovascular disease may potentially require
a longer duration of phenol application to achieve a better outcome. However, this should be considered
in the context of the risk of postoperative infection in this group of patients with delayed healing, and in
itself would bene�t from further trials.

The rate of postoperative infection observed in our study was 8.8% (N=31). This �gure is higher
compared to a published audit completed by another community podiatry department which reported a
3% rate of surgical site infection (9). This may be explained by the signi�cant differences in sample
population between both studies. Due to small sample size, the �gures may be skewed as the sample in
our study was approximately 4.5 times larger. Moreover, comparing our infection rate to another
retrospective study of 341 patients which was exploring the surgical outcome between surgical
matricectomy and phenol matricectomy, there was 2.9% rate of infection among 139 patients who
received phenol matricectomy (38). Their �ndings may not be directly comparable to our studies as they
used patients as subjects, whereas procedures were the sample population in this study. Although they
mentioned 520 procedures were performed on 341 patients, it was unclear as to the total number of
procedures received in each group. Interestingly, it has also been reported that the safety pro�le of phenol
decreases as application time increases (17). The mean complete healing time, mean duration of
drainage and duration of tissue damage was found to be statistically signi�cant shorter in 1-minute
phenol application than 2 and 3-minute phenol applications (p<0.001) (17). One should be mindful that
the primary outcomes used in the study were tissue damage and drainage, which may be postoperative
sequalae of phenolisation rather than infection (17). Therefore, the incidence of infection following
different phenol application time remain uncertain.

Another valuable �nding that has arisen was with regards to the predominant age group of postoperative
infection. In this study, the most frequent incidents fell between the ages of 41-64. This �nding is
discordant with an existing retrospective study that found infection rate signi�cantly increases in patients
age >60 (p<0.01) (2). However, Terrill et al.’s results may be questionable as they appear to be older
patients who underwent radical excision, an invasive procedure for management of onychocryptosis.
Furthermore, Terrill et al.’s study found no statistically signi�cant relationship between partial nail
avulsion and postoperative infection rate (p=0.78). The de�nition of o�ce setting was unclear which may
be due to how this study was carried out in Australia where the healthcare system is different (2).
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Therefore, it is questionable if the results of their study could be extrapolated to a wider population, let
alone to a different countries population.

All 31 procedures within this study which presented with postoperative infection were prescribed with
antibiotics, with 100% successful treatment rate. The incidence and effectiveness of preoperative
antibiotics usage in this study were not assessed as the objective was not to explore the impact
preoperative usage of antibiotics in procedure outcome. Although current evidence does not support the
use of routine preoperative antibiotic prophylaxis in minor procedures for onychocryptosis, postoperative
infection can lead to detrimental consequences (39). An unfortunate example would be postoperative
surgical site infection resulting in gangrene and subsequent amputation, even in a healthy individual (40).
However, current study suggests that the risk for this should be low. Among the cases which presented
with postoperative infection in our study (N=31), 51.6% of them (N=16) had background medical issues.
For example, endocrine and metabolic disorders, autoimmune disease, cardiovascular disease. The
remainder were of good general health (N=15). However, there is no study to date that has found a
statistically signi�cant relationship between postoperative infection following nail surgery and presence
of chronic diseases. Furthermore, there is a known increased risk of postoperative infection leading to toe
amputation in patients who are active smokers (41). Although the study focuses on the incisional method
in managing onychocryptosis, the �ndings should be applied cautiously to non-incisional techniques to
prevent uncommon complications (41). Only one patient who found to have postoperative infection
reported being an active smoker. However, active smokers are reported to have a 4.3 times increased risk
of developing postoperative complications following foot surgery compared to non-smokers whereas
patients with a smoking history were 1.9 times more likely to have complications following foot surgery
(42). The clinical implication is that despite the factors affecting postoperative infection remains unclear,
a holistic approach which considers these variables is essential when making clinical judgements and
treatment recommendations in order to achieve optimal patient outcomes.

Strengths and limitations of the study
As this study adopted a convenience sample, it could mean that the selection bias is minimised because
all procedures within the designated timeframe were included following a robust criterion (43).
Conversely, it could be possible that the results may not be able to be extrapolated to other
departments/Trusts. However, all routine minor procedure should only be performed in ASA 1 or 2
grading, and should be avoided in ASA 3 patients (3). It could be argued that the sampling method in this
study is appropriate and the �ndings should be generalisable to community podiatry departments which
routinely perform non-invasive minor procedure. Furthermore, this study aimed to obtain a snapshot of
the effectiveness of this procedure in a community podiatry setting. Retrospective designed studies are
categorised as non-experimental studies where they are weak in nature to draw causal relationships (44).
However, the results of this study could be considered to set as a good benchmark for both internal and
multicentre research development.
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This study included 272 participants, of which 72 participants had two procedures and 5 participants had
three procedures performed in one sitting, resulting in a total of 354 procedures performed. It is
acknowledged that power calculation was not performed prior to study commencement; however, it was
felt that this calculation was not required as the sample size over the pre-determined time frame is
established. Although the group numbers may be undersized, the �ndings appear to correlate with
existing research. There have been recommendations that a sample size of 300 is the minimum amount
to be considered adequate in quantitative research for factor analysis (45). We would thus argue that as
a consequence, our sample size is su�cient to draw meaningful conclusions from.

Due to the nature of electronic patient records, the quality of the data being analysed is intrinsically linked
to the individual clinician’s comprehensiveness and accuracy documentation (46). Nevertheless, they will
remain easy to obtain and with minimal risk of misinterpretation for any future comparisons (47). It is
also possible that the risk of researcher bias is reduced as the entries are constructed without a dedicated
research purpose in mind (46). Furthermore, the time period over which the study encompasses,
especially on nail regrowth requires justi�cation. Our retrospective period (the last procedure included was
in December 2019 to allow 15 months to elapse) could be considered too short to provide enough data to
show the true incidence of recurrence as literature has shown that the recurrence can happen up to 17
months postoperatively (36). It is acknowledged that the ideal retrospective time period could be longer
than 15 months to observe the reoccurrence of symptoms; however, due to the change of the local service
provider and the electronic software system, the time period available to us was unamendable. Whilst the
time period of 15 months was allowed to observe the reoccurrence of symptoms, it can nevertheless be
argued that clinically relevant recurrence would occur within this time period irrespectively (7).

Moreover, the most complete picture of postoperative infection may not have been captured as this was
identi�ed through patient records within the community setting only. For example, valid negative
outcomes would not be captured by the techniques employed here if the patient consulted their general
practitioner in event of a possible infection to obtain antibiotics and did not request a review appointment
with podiatry or mention this in any follow-up appointments. Nevertheless, this would only cause an
underestimation of the postoperative complications and our �ndings would thus at a minimum be the
best-case scenario. Furthermore, It has been well discussed in the literature that postoperative
in�ammation following phenolisation is common as phenol is a caustic agent (28). It could even be
considered that if general practitioners as opposed to podiatrists may be more inclined to misdiagnose
the postoperative presentation and could have subsequently prescribed antibiotics for a postoperative
sequalae rather than a true infection. Finally, whilst it is possible to review the patient records by the
general practitioner, due to the time constraint and single authorship of this project, it was deemed not
feasible.

Another limitation of this study is that the results are based on observations, followed by interpretation
and conclusions drawn from them. It is arguable that this approach does not capture a full picture of the
overall effectiveness of the minor procedure as it excludes patient’s satisfaction following the procedure.
The addition of incorporating investigation into patient’s satisfaction may allow further exploration of the
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effectiveness of the treatment, which on certain aspects, observations alone could not have revealed (46).
A mixed method study may be bene�cial for further research as this is considered a more robust research
based on the hierarchy evidence and possibly could provide further insight into the circumstances
surrounding factors in decision making and clinical commissioning of patient care (44).

Conclusion
This study has demonstrated the relative effectiveness of minor surgery for onychocryptosis within a
community podiatry department. Further research needs to be conducted before department speci�c
conclusions about phenol application duration and recurrence rate can be accurately and reliably drawn.
The �ndings should be used cautiously, and a holistic approach is paramount when making clinical
judgements and treatment recommendations.

With the expansion of podiatry as one of the core teams within the primary care setting, this specialty is
essential in o�oading workload from general practitioners, who historically used to be the main source in
providing this type of care. It is important to be able to demonstrate effective, safe and quality delivery of
services to the clinical commissioning group of this specialty within the podiatry department. This can be
achieved by providing quality metrics in both objective and subjective outcome measures. The current
�gures yielded by this study provide quantitative data that can be used to showcase its effectiveness in
clinical practice to the commissioners responsible for organising care within the locality.

There appears to be gaps in high quality prospective research in this area of the specialty. Further
investigation into this area of expertise is recommended to improve patient outcomes. Speci�cally,
randomized controlled trials and prospective studies to investigate the treatment outcomes of surgical
management of onychocryptosis in order to demonstrate causative links with respect to the important
variables such as duration of application and chronic medical conditions. These studies would be of
bene�t to clinicians and their future decision making.
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