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Introduction

Onychocryptosis, also known as an “ingrown toenails” (ING) is 
a common and frequent foot problem. It typically appears as in-
flammation of  the tissue along the side of  toenails. The lateral 
side of  the great toe is the most often affected part. It is mostly 
seen in adolescents and young adults with active lives and the con-
dition causes pain, discomfort, and functional limitation [1]. De-

pending on the stage of  the disease, treatment options range from 
conservative measures to invasive ones. Chemical matricectomy 
with phenol for ING is one of  the most effective surgical proce-
dures performed on the foot. The procedure was first described 
in 1945 by Otto Boll [2]. It is worth mentioning that this method 
has so far shown very satisfactory therapeutic results. Our aim is 
to evaluate the effectiveness of  the matrix phenolization of  the 
hallux in the management of  ING, through a prospective study; 
follow-up evaluations were performed by the same surgeon.

Methods

We present a monocentric prospective study conducted in the 
dermatology department of  Hassan II University hospital in Fès 
over a period of  two years, from January 2012 to January 2014. 
During this period, we treated outpatients suffering from ING 
and describe subsequent follow up by the same surgeon. We in-
cluded all patients with the classic form of  ING (lateral ING) re-
ferred to our department. Patients under 15 years old, those who 
presented with other clinical forms of  ING, and those who had a 
contraindication to anaesthesia were excluded.

The data collected on a standardized sheet for each patient includ-
ed: age, gender, length of  evolution, history of  ING, and previous 
treatment modalities. The risk factors, such as hyperhidrosis, ab-
normal nail shelf, obesity, poor or tight-fitting shoes, and abnor-
mally sized nails were also described. Our physical examination at 
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the time of  the surgery highlighted the position of  the ING and 
the presence of  any infection. We have used the “Heifetz” clas-
sification process to evaluate the severity of  the disease [3]. 
Grade 1: Pain, reddening and slight swelling of  the nail fold. 
Grade 2: As above, accompanied by infection and suppuration. 
Grade 3: As above with the formation of  granulation tissue.

Procedure

The great toe was disinfected with 70% alcohol. After anesthesia 
by a digital nerve block with 2% lidocaine (without adrenaline), 
the patients underwent surgery using the “Ross” procedure [4]. 
Absolute hemostasis was obtained with a plastic tourniquet. This 
procedure consists in removing three or four millimeters of  the 
nail on the affected side without damaging the nail bed. Any pre-
sent granulation tissue was curetted. Partial nail plate avulsion was 
performed and a small cotton bud soaked in 88% phenol was ap-
plied to the germinal matrix for two minutes in four applications 
of  30 seconds each (total time 2 minutes). The tourniquet was 
removed and the wound was dressed using a tulle gras dressing 

(Figure 1).
Paracetamol (acetaminophen) was given for pain control and anti-
staphylococcal antibiotics if  necessary and patients were instruct-
ed to keep the foot elevated during the first 24 hours. Treatment 
of  lateral nail fold hypertrophy was performed as described by 
Persichetti [5].

Each of  these patients were examined at 48 hours, 15 days, 1, 
3, and 6 months following the surgery. The physician assessed 
the necessity of  analgesics, the healing period, any post-operative 
complications (in particular those specific to the phenol cauteri-
sation), and recurrence. Adverse side effects generally related to 
phenol include narrow nail, spicule, onycholysis, perionychium 
burn, and osteitis.

Informed consent was obtained from all patients before study. At 
the beginning of  the study, 166 patients were enrolled after exclu-
sion of  12 patients (see exclusion criteria). Among the 166 pa-
tients initially included, 26 failed to follow up. We finally analyzed 
the 140 patients who completed the full follow up described.

Figure 1. Procedure of  the treatment : after granulation tissu curretage, (1) separation of  the nail plate from the nail bed 
using a nail elevator; (2) lateral nail plate clipping; (3) partial nail plate avulsion; (4) small cotton bud soaked in 88 % phenol 

applied to the germinal matrix for 2 minutes. (5) final result after surgery.

Results

During the study period, 140 patients (males 86/females 54) with 
a total of  affected 158 Ingrown toenails were analyzed (18 pa-
tients presented with 2 affected toenails). The characteristics of  
our patients are summarized in Table 1.

The average age of  the patients was 23±4 (range 15-46) years. 
Only a small number of  patients had presenting comorbid condi-
tions (2.9% diabetes). The median length of  time that the patients 
had experienced problems with the ING before presentation was 
6 weeks (range 2-74); 12.3% of  patients had experienced prob-
lems for more than a year. A number of  a risk factors were associ-
ated (130 patients) including poor or tight-fitting shoes (90 cases), 
improper nail trimming (74 cases), focal hyperhidrosis (20 cases), 
abnormal nails such as racquet thumb (4 cases), plicatured nail (2 
cases), and trauma (10 cases). A history of  ING was reported in 
69 patients (49.2 %). Previous treatment regimens before pres-
entation were simple avulsion (85 %) and avulsion plus surgical 
matricectomy (15%).

All procedures were performed on the great toes. The medial side 
of  the toenail was affected almost 2.7 times more frequently than 
the lateral side (medial: 118, lateral: 40). The two sides were af-
fected in 17 patients, among them 6 presented with both great 
toes affected. Fifteen percent of  patients were being treated with 
oral antibiotics at the time of  presentation.

The patients were able to wear their shoes without problems after 
a median of  4 days (range, 2-40 days) and able to return to their 
daily work without problems after a median of  3.5 days. Analge-
sics were used in 115 patients (82,14 %) (means duration: 3 days, 
range 1-15). The patients could resume normal physical activities 
after 12.6 (range: 8-25) days on average. Concerning postopera-
tive complications, proximal onycholysis was seen in 2 patients, 
complicated with onychomadesis and a loss of  the nail in 1 case. 
A perionychium burn was noted in 1 patient. Postoperative infec-
tion was seen in 3 patient. No narrow nail, spicule, or osteitis were 
observed during the follow up period.

During the follow up period (mean 6 months, range: 4-24 months) 
there were four recurrent ingrowing nails (2.8%). All of  them oc-
curred between 3 and 6 months after phenolization. Three pa-
tients underwent the same procedure, which was successful, but 
the other declined it. Cosmetic results were remarkably good (Fig-
ure 2,3,4).

Discussion

Partial nail plate avulsion combined with phenolization of  the 
matrix is, in our opinion, the best and least traumatic surgical 
method for the treatment of  ingrown toenails. Phenolization of  
nail matrix has been considered the most effective technique for 
definitive treatment of  ING, with previous studies showing lower 
recurrence rates than other surgical matricectomy [6]. Herein we 
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Table 1. Characteristics of  our patients.

Variable Results 
Male/Female

Age, mean +/- SD (years)
Risk factors n (%)

86/54
23±4

130 (92,8%)
Nails n

Stage 1 n (%)
Stage 2 n (%)
Stage 3 n (%)

158
4

124
30

Affected side
Medial n (%)
Lateral n (%)

118 (74,6%)
40 (25,4%)

Postoperative period
Duration of  pain (days) mean (range)

Duration of  drainage (days) mean (range)
Complete healing time (days) mean (range)

Complications
Recurrences n (%)

3 (2-60)
12 (10-21)
18 (15-30)

7 (5 %)
4 (2.8 %)

Figure 2. Phenol chemical matricectomy: (1) before surgery, (2) 3 months after surgery.

Figure 3. (1) Stage 3 ingrowing toenail, (2) 6 months after treatment with matricectomy and phenolization.

Figure 4 . (1) Preoperative, (2) 6 months after the operation.
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describe the results we obtained, using this technique over a 
2-year period in a prospective cohort. Ingrown toenail is a fre-
quent and disabling condition, especially among adolescents and 
young adults, affecting walking and leading to inability to work. 
In the present study, 158 sites were treated in the 140 patients (86 
male and 54 female) who had a mean age of  23 (range 15-46). A 
number of  risk factors are associated with the development of  
ING, including wearing tight shoes, hyperhidrosis, cutting nails 
too short, or not cutting the nails straight. These should be inves-
tigated and corrected as far as it is possible [7]. We found a predis-
posing factor in 64, 2% of  our patients, with a preponderance of  
poor or tight-fitting shoes.

A variety of  treatment options have been described in ING but 
the treatments are often a source of  significant morbidity with 
variable rates of  recurrence (0 to 90%). The decision to choose 
one mode of  therapy over the others should be guided by the 
severity of  the inflammation, the chronicity of  the problem, and 
the experience of  the physician. Stage I of  ING can be treated 
conservatively; surgery is indicated for patients with a persistent 
condition, Stages II and III [8]. In our cohort, most patients pre-
sented with a persistent condition and 49, 2% had a past history 
of  ING. This could be explained by the fact that our department 
is a tertiary center for health care. Previous results have shown 
that phenolization may be at least as effective as surgical ablation 
and has a significant advantage.

A Cochrane review of  surgical treatments for IGN concluded 
that simple nail avulsion combined with the use of  the phenol, 
compared to surgical excisional technique without the use of  phe-
nol, is more effective at preventing symptomatic recurrence [6]. 
The target of  the therapy is the chemical destruction of  the lateral 
horns of  the matrix and the prevention of  future lateral nail plate 
growth into the lateral nail fold. The technique used in our study, 

segmental matricectomy with phenol, has been first described by 
Ross in 1945 [4]. The safety of  phenol has long been questioned 
but many studies have shown safety in the use of  this product for 
both the operator and medical staff. A Spanish study has shown 
that the phenol concentration measured in the assistant's respira-
tion zone was well below the environmental limit of  daily expo-
sure, with an index of  only 10% exposure [7].

Concerning the procedure, Tatlican has recently determined op-
timal times and concentrations necessary to destroy the germi-
nal matrix without causing further soft-tissue damage [8]. Phenol 
applications of  different durations in 3 groups were compared 
for 1, 2, and 3-minute applications of  phenol cauterization. The 
application of  89% phenol solution for as little as 1 minute was 
enough time to cause full-thickness necrosis of  the epithelium 
and has a better safety profile than prolonged applications in the 
treatment of  ING [8]. The duration of  phenol application in our 
study did not exceed 2 minutes. A lateral fold plasty procedure 
alone or combined with segmental matricectomy is also used in 
treatment of  ING. In a recent study, this method has showed 
satisfactory results [8]. Many surgical procedures described in the 
literature give good results but are often associated with consider-
able morbidity, including postoperative pain and an undesirably 
high recurrence rate [6]. Our study with a long follow-up shows 
that phenol cauterization has various advantages and it does not 
involve incision or resection of  soft tissue. In our experience, the 
patient can resume work after a median of  3.5 days after treat-
ment. Finally, we think that the low recurrence rate (2.8 %) found 
in our study is owing to the fact that only one surgeon is involved 
in performing this procedure. In our study, the same expert der-
matologic surgeon performed 158 procedures using exactly the 
same technique. The review of  the major studies using phenol, 
have shown a recurrence rate ranging from 0.57% to 4.3%, see 
Table 2 [9-15].

Table 2. Nail Matrix Phenolization for Treatment of  Ingrowing Nail.
(Literature review)

Author, year (reference) Number of  patients Recurrence rate
Byrne, 1989 (9) 623 4.5%

Kimata, 1995 (10) 537 1.1%
Buckley, 2000 (11) 210 4.5%
Bostanci, 2001 (12) 350 0.57%
Andreassi, 2004 (13) 948 4.3%

Shaik, 2008 (14) 168 0.6%
Di Chiacchio, 2010 (15) 267 1.9%

Our study 140 2.8%

Phenol cauterization for chemical matrixectomy has emerged 
as the treatment of  choice for this condition. This method has 
presented several advantages. First, it is painless because phenol 
destroys nerve endings, which allows the patient to resume nor-
mal physical activities after 15 days on average (12.6 in our study 
[range: 8-25]) with work resumption within a short period after 
treatment (3.5 days in our study). Second, the procedure is a non-
invasive method with no incision or stitches.

Finally many studies have documented a low recurrence rate (2.8 
% in our study). Surgical procedures are often complicated with 
infection and it has therefore been recommended to postpone 

operation and put the patient on antibiotics. Because phenol is 
antiseptic, this is not necessary with phenol matricectomy. Reyzel-
man’s study showed that the use of  oral antibiotics as an adjunc-
tive therapy in treating ING does not play a role in decreasing the 
healing time or post procedure morbidity [16].

Bos et al investigated different surgical techniques for treating 
Ingrown toenails and conclude that partial nail avulsion with 
phenolization gave better results than partial avulsion with ma-
trix excision [17]. Local antibiotics did not reduce signs of  infec-
tion or recurrence. Use of  phenol did not produce more signs 
of  infection than matrix excision [18]. There are currently many 
surgical options for treating ING. However they tend to have 
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high rates of  recurrence (range 4.2-73 %), poor cosmetic results, 
and low rates of  patient satisfaction, see Table 3 [19-27]. Other 
types of  chemical matricectomy have been described, usually with 
trichloacetic acid and sodium hydroxide, with variable recurrences 
rates [28, 29]. Because it is relatively new in its use, there is still a 
lack of  evidence to fully support the use of  these techniques in 
the first line treatment of  ING.

Given the recurrence rate found in our patients (2.8 %) and the 
literature data, we could conclude that segmental phenolization 
is a simple and consistently effective form of  treatment for in-
grown toenails. Moreover, it is a quick and simple procedure with 
minimal discomfort, low cost, low morbidity, and high success 
rate, even in the long term. It can easily be done as an outpatient. 
It should be the treatment of  choice in the case of  ingrown toe-
nails not responding to conservative treatment. Phenol is now the 

Table 3: Comparative Studies between phenolization and other procedures.
(Literature review)

Author, year (reference) Phenolization (recurrence rate) Other procedure: recurrence
Van Der Ham, 1990 (17) 9.6% Nail wedge excision: 16 %

Grieg, 1991 (18) 9% Nail wedge excision: 73 %
Fulton, 1994 (19) 4.4% Nail wedge excision: 17.5 %
Légaré*, 1999 (20) 66.6% Onysectomy: 16.6 %
Caronia, 2001 (21) 1.1% Surgical matrixectomy: 18.3 %
Herold, 2001 (22) 0% Surgical matrixectomy: 5.5 %
Islam, 2005 (23) 4% Nail wedge excision: 42 %
Lau, 2005 (24) 5.7% Surgical matrixectomy: 4.3%

Bostanci, 2007 ( 25) 4.9% NaOH matrixectomy

treatment of  choice in our clinic.
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