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This study describes the case of a patient who suffered a chemical burn on the left 
hallux. The patient presented onychocryptosis, which was treated with phenol; the 
finger progressed to necrosis, a foul odor, and purulent discharge. After a medical 
assessment, the patient was diagnosed with an infected third-degree burn and was 
initially submitted to a non-surgical approach. Then, the Keystone flap was used to 
close the lesion, which presented complete recovery after two months. This study 
concluded that using acids may lead to severe chemical burns, impairing the function 
and viability of the finger. Furthermore, the Keystone flap is a good alternative for 
rapid recovery in deep wounds.
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Surgical treatment using Keystone flap for 
functional and aesthetic recovery of the hallux 
after chemical burn – case report
Tratamento cirúrgico com retalho keystone para recuperação funcional 
e estética do hálux após queimadura química - relato de caso
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Resumo

INTRODUCTION

Burns are tissue injuries resulting from the action of agents that produce excessive heat, 
causing damage to body tissues and cell death. According to the causative agent, they can be 
classified as thermal, electrical, or chemical.1 

Chemical burns, the level of tissue damage, and the degree of toxicity are determined by 
the chemical nature of the agent, its concentration, and exposure time on the skin.2 Chemical 
products cause injury by destroying proteins via denaturation, oxidation, the formation of protein 
esters, or tissue dissection.2

Chemical products are frequently used for matricectomy in onychocryptosis (i.e, ingrown 
toenails).3 Among the acids, phenol is the most commonly used. Due to its keratolytic properties, 
phenol can cause erythema and may progress to total skin necrosis.4 Other options for this purpose 
are sodium hydroxide and 80% trichloroacetic acid. These acids must be handled cautiously due 
to the possible local or systemic complications.3 

Onychocryptosis causes inflammation of the nail fold, leading to ingrowth into the lateral 
sulcus and pus formation. The pyogenic granuloma associated with the proliferation of blood 
vessels forms a tumorous lesion.5 The onychocryptosis may be caused by wearing tight shoes 
and cutting the nails incorrectly. In addition, hyperhidrosis, circulatory insufficiency, obesity, 
anatomical abnormalities, and trauma may contribute to its appearance.4

Podiatrists are usually consulted for resolving onychocryptosis.6 However, a trained 
physician is required in advanced stages because of the possible complications related to invasive 
methods. In this context, various surgical and non-surgical methods can be used for treatment.7

This study reports the case of a patient who suffered a chemical burn on the left hallux due 
to a substance used by a podiatrist to remove an onychocryptosis. An orthopedist with experience 
in wound reconstruction performed the surgical intervention.
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O trabalho tem como objetivo descrever o caso de uma paciente que sofreu queimadura química no hálux 
esquerdo. Paciente com onicocriptose foi submetida a tratamento com ácido fênico, evoluindo com necrose, 
odor fétido e secreção purulenta. Após avaliação médica, diagnosticou-se queimadura de terceiro grau infectada, 
sendo submetida, a princípio a abordagem não cirúrgica, e posteriormente a realização de retalho Keystone para 
fechamento da lesão com recuperação completa após dois meses. Concluiu-se, com tal estudo, que o uso de 
ácidos pode evoluir com queimaduras químicas graves, comprometendo a função e viabilidade do dedo. Ademais, 
em feridas profundas, retalho Keystone mostra-se boa alternativa local com rápida recuperação.

Palavras-chave: Queimaduras; Hálux; Onicocriptose; Ferida cirúrgica.
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CASE REPORT

L.R.L.S, female, 16 years old, without comorbidities, presenting recurrent onychocryptosis 
of the toenails for four years without significant damage. She presented a more severe episode 
affecting the left lateral paronychium with pain, heat, and redness in January 2022. Initially, she 
sought treatment with a podiatrist; however, the phenol application led to a chemical burn. After 12 
days, the finger progressed to severe pain, extensive necrosis, foul odor, and purulent discharge. 

Due to the clinical worsening, medical attention was sought, revealing a reduced range of 
movement of the dorsal flexion of the left hallux and an infected third-degree burn on the lateral 
side of the toe.  X-rays showed erosion of the lateral cortex of the distal phalanx. Hospitalization 
and surgical treatment were indicated and conducted in two stages. 

In the first stage, about a month after the onset of symptoms, the surgical debridement 
of the wound was performed; material for soft tissue and bone cultures was also collected. 
Intravenous antibiotic therapy (clindamycin and ciprofloxacin) was started in the immediate 
postoperative period. A de-escalation occurred because the lesion presented a pseudomonas 
culture sensitive to ciprofloxacin; therefore, the clindamycin was removed from treatment.. The 
wound was managed by changing dressings on alternate days using silver hydrofiber. 

Surgical treatment using keystone flap for functional and aesthetic recovery of the hallux after chemical burn – case report

Figure 1: Evolution of onychocryptosis. 1A: Third-degree chemical burn on the lateral aspect of 
the left hallux. 1B: Immediate postoperative debridement with exposure of the distal phalanx. 1C: 
Fifth postoperative day of Keystone flap reconstruction

The second stage occurred five days after the initial procedure, and a Keystone flap was 
chosen to close the lesion. The patient was discharged two days later, using the same oral antibiotic 
for 15 days. The condition resolved two months after surgery. The hallux was reconstructed and 
functional.
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Figure 2: two months after surgery. 2A: Dorsal view, 2B: Plantar view, 2C: Lateral view

As this case involved an adolescent, all the information was obtained after her legal 
guardian had signed an informed consent form. This case report was approved by the research 
ethics committee of the Olinda School of Medicine (OSM).

DISCUSSION

Burns are lesions resulting from agents that produce excessive heat, damaging body 
tissues and leading to cell death.8 Acids induce thermal injuries by generating heat and damage 
to soft tissues. In addition, this substance induces the breakdown of proteins by hydrolysis and 
coagulative necrosis, resulting in a hard eschar that does not penetrate as deeply as alkalis.2 

When treating patients with chemical burns, the initial step involves removing all chemical 
products by denuding the affected area and irrigating it abundantly.2 The chemical agent cannot 
be neutralized due to the possible exothermic reaction that elevates the temperature and 
deepens the lesion.9 In the present study, the inadequate phenol application caused product 
leakage beyond the desired area for matricectomy. This factor, combined with the lack of early 
identification, increased the extent of necrosis in the hallux.9

Additionally, the nature of the acid associated with other determining factors of severity 
(e.g., concentration, volume, and the time the substance remained in contact with the skin) directly 
influenced the deep tissue lesion, classified as a third-degree chemical burn.9

The literature supports that the infection found in this study presents a high risk of 
complications, including bacterial infection of the wound involving bones and joints.2 Furthermore, 
the progression of this condition may lead to functional and aesthetic complications.10

The Keystone flap, initially described in 2003 by Behan11, is elliptical, based on vascular, 
musculocutaneous, or fasciocutaneous perforators that require tissue laxity for advancement.  
Considering the halux, the flap was based on the subdermal plexus of the digital pulp and is 
considered a random skin flap for advancement. The defect is closed directly, with the midline 
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area presenting the greatest tension. Moreover, the isolated flap fills the defect using the V-Y 
advancement of each flap end, allowing the closure of the secondary defect on the opposite 
side.¹¹ 

This surgical treatment is a versatile and reliable option for repairing large defects, 
especially in lower limbs. In addition, the flap has a high survival rate, low risk of complications, 
reduced pain and donor site morbidity, and a low risk of necrosis, and it is a way to avoid graft.10 

The Keystone flap is rare in fingers and toes; however, the literature considers its use for 
lesions in which the usual flaps are impossible due to size or location.10,12 Thus, the use of the 
Keystone flap in the present study was adequate because the lateral edge of the hallux and the 
extent of the lesion limited the coverage options.11

In this way, inappropriate use of acids for treating onychocryptosis may cause serious 
chemical burns, impairing function and the viability of the finger. Additionally, in deep wounds with 
the exposing of noble structures, the Keystone flap can be a good alternative due to low donor 
site morbidity and rapid recovery of the patient.
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