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Introduction

Acetic acid, the major component of vinegar, is a colorless, hygroscopic, and weak 
acid. In its anhydrous form with 99.5% to 100% purity, it is known as glacial acetic 
acid because it has a freezing point of 16.6°C, which is only slightly below room tem-
perature; the word “glacial” refers to the ice-like crystals that form under its freezing 
point [1]. As acetic acid is safe enough to be used in food when diluted to approxi-
mately 5%, sufficiently diluted acetic acid has also been used for chemical peeling. 
Moreover, glacial acetic acid is used in folk remedies to treat warts, athlete’s foot, and 
eczema, though it can cause contact dermatitis or chemical burns upon contact with 
the skin [2,3]. Glacial acetic acid is easily available for anyone to purchase online and 
offline. In the present report, we describe the case of a 10-year-old girl with chemical 
burns caused by prolonged exposure to undiluted glacial acetic acid. Her injury re-
sulted in necrosis of the fingertip and required surgical treatment. This study was per-
formed in accordance with the principles of the Declaration of Helsinki. Written con-
sent was obtained from the patient and her mother for the use of wound photographs.

Case

A 10-year-old girl visited our clinic with multiple chemical burns on both hands com-
bined with decreased blood flow in the left index finger. A day prior, to remove warts 
on the girl’s thumb, index, middle, and ring fingers, her mother had wrapped her fin-
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Abstract

Glacial acetic acid is a high-purity acetic acid that is mainly used as a solvent in chemical production and for various purposes in the food 
and pharmaceutical industries. It is safe enough to be used for chemical peeling when diluted, and has been used in folk remedies for 
warts, athlete’s foot, and eczema. Indeed, such conditions are the most common reason for exposure to glacial acetic acid. In the present 
report, we describe the case of a 10-year-old girl who presented with pain and necrosis of the distal phalanx of her left index finger. Two 
days prior, her fingers had been wrapped overnight with a paste of flour mixed with glacial acetic acid to treat warts. We irrigated the af-
fected area with normal saline, applied a mupirocin ointment, and administered prostaglandin E1. However, the necrosis progressed rap-
idly. After 10 days, the girl’s fingertip was amputated, and a hypothenar free flap was performed. The case represents a severe chemical 
burn resulting from the misuse of glacial acetic acid, requiring surgical treatment.
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gers with a paste made from undiluted glacial acetic acid and 
flour—a common folk remedy. The next morning, she experi-
enced excruciating pain in the wrapped fingers. Bullous le-
sions were observed where the paste had been applied. She 
was immediately admitted to a local university hospital. The 
injured fingers were irrigated using normal saline and then 
dressed with wet gauze. Discoloration in her left index finger-
tip was observed, whereon professional treatment was recom-
mended. In the evening, the patient was transferred to our 
hospital. At the time of admission to our clinic, blisters had 
formed around multiple warts on both hands (Fig. 1A and B). 
There was no blood flow in the distal phalanx of the left index 
finger. After admission, we continuously irrigated the lesions 
with normal saline. We also applied a mupirocin ointment (20 
mg/g) and foam dressing, and administered an intravenous 
injection of 5 µg prostaglandin E1 (Alostin; Dongkook Pharm., 
Seoul, Korea) dissolved in 500 mL of normal saline once a day 
for the first 6 days. Considering the patient’s weight of 30 kg, 
half the daily adult dose of 10 µg/day was administered. De-
spite the treatment, the necrosis continued to progress rapidly 
for 1 week without improvement (Fig. 1C and D). Necrosis 

was confirmed, and an amputation with reconstructive sur-
gery was performed on the 10th day (Fig. 2). The entire distal 
phalanx bone was amputated, with the amputated segment 
measuring 2.2 cm in length (28.6% of the finger). The skin and 
soft tissues of the amputated stump were debrided as far as the 
first third of the middle phalanx. They were then reconstruct-
ed using an ipsilateral hypothenar free flap to cover the ex-
posed bone and maintain the length of the finger. Three weeks 
after the injury, necrotic tissue was debrided from the right 
thumb, index, and middle fingers. After confirming that 
healthy granulation tissues had formed, split-thickness skin 
grafts were performed. Two months after surgery, the left in-
dex finger was shorter than normal, but the shape of the fin-
gertip had been restored (Fig. 3A and B). We planned to re-
place the missing nails at a later date. Hypertrophic scars were 
observed at the skin graft sites (Fig. 3C). 

Discussion

Glacial acetic acid is used in various fields, mainly as a solvent 
to produce chemicals, as well as in relatively small amounts in 

Fig. 1. Clinical presentation on the day of injury. (A, B) Blisters are observed around multiple warts on both hands, and the left index 
finger has no blood flow in the distal phalanx. (C, D) A week after the injury, necrosis of the fingertip has progressed in the left index 
finger.
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food [4]. When diluted to less than 5%, acetic acid can be used 
to season food, as a topical treatment, and to treat external ear 
infections [5]. It is also used to screen for cervical cancer [6]. 
Glacial acetic acid is classified as a weak acid and is safe when 
diluted sufficiently. However, it acts as an irritant at concentra-
tions of 10%–25%; it is also corrosive at these concentrations 
and should be contacted with caution [4]. Exposure to undi-
luted glacial acetic acid can cause serious chemical burns, par-
ticularly if the exposure is prolonged.

Chemical burns account for the second most common 
burn-related hospitalizations after thermal burns [7]. Chemi-
cal burns have different mechanisms depending on whether 
they are caused by an acid or an alkali. Alkalis generally cause 
more tissue damage through liquefaction necrosis, which al-

lows the chemical to diffuse deeper as tissue loosens; in con-
trast, acids cause coagulation necrosis due to consolidation of 
loose connective tissue, thrombosis of intramural blood ves-
sels, ulceration, fibrosis, and hemolysis of red blood cells. Oth-
er factors affecting the severity of chemical burns include 
physical state, concentration, strength, and duration of contact 
with skin [7-9]. Acids commonly produce a dry eschar of 
varying colors from black to yellow, and treatment includes 
removal of any visible chemicals, as well as copious saline la-
vage. Tissue or skin grafting is recommended, with early re-
section of non-viable tissues [8].

Although few cases have been reported, glacial acetic acid is 
one of the most common causes of chemical burns [10]. One 
case of chemical burns was reported after an attempt to peel 

Fig. 2. Postoperative photographs and radiograph of reconstruction surgery. (A, B) The skin and soft tissues were amputated as far as 
the first third of the middle phalanx, and they were reconstructed using a hypothenar free flap. (C) The entire distal phalanx bone was 
amputated.

Fig. 3. Two months after the injury. (A, B) The left index finger is still shorter, but the shape of the fingertip has been restored. (C) Hy-
pertrophic scars can be seen at the skin graft sites.
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the face with a paste of flour mixed with undiluted glacial ace-
tic acid instead of a professional procedure [2]. In another re-
ported case, deep second-degree burns occurred when glacial 
acetic acid was applied and dried for 30 minutes to treat ecze-
ma on both hands [11]. Another case of burns occurred after a 
patient soaked both feet in undiluted glacial acetic acid for an 
hour to treat athlete’s foot [11]. All these cases involved sec-
ond-degree burns and were managed using conservative treat-
ment. In severe cases, a split-thickness skin graft was per-
formed [2,10,11]. 

The present report describes the first case of amputation 
prompted by finger necrosis after glacial acetic acid chemical 
burns. The patient had suffered severe chemical burns that 
could not be managed using conservative treatment. As glacial 
acetic acid is registered as a food additive in South Korea, any-
one can purchase it without restrictions and can be easily ex-
posed. With the present case report, we aim to highlight the 
potential dangers of using glacial acetic acid to treat warts, 
athlete’s foot, or eczema.
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