182

good

ouougoougoogln

ooo0o0*oo0ooO0oo*™wWooDooo*Yooooo®
“000000000000%00000000000

ooorosboi1o0000

gobogoobooobobooobooboobobobooboobgb4o0boobobonboon
goboobgoooboboobsgsogoboobgoooobobooobobooboboobon
g0poOo00o0oOo000oo00ooO0o0ooooOooooOoOos30boo0ooooOo204004/50
gopb0o10s500w30w20000000000DOO000DOOO0DOOOODOOODOOOO
goooboooobobooobobobbooboboboobobooobobOoob 203000
gbooboboboooooooobobomoooooboboboboboooooboooDoo
goooobeobbooooooooobboooooooooobooobooooooobooboo
goobobobooooooboobooboboboooooooboobobOobobooooo
goboboobooobobooboobbooboobbooboobboobboobboobo
gooboboboooooobooboobobobobooooooobobobobooooo
gogobooboooboobooobobooboobobooboon

0000000530 182— 1850 20050

—ooood-—
gbooboobooog

oooo

oobooooooooooboooobooooobooon
cbOoooOoobOoooOoooboobobooboboooboo
gboooooooobooboooobooogoboooooo
coooboooobooooooooooooooboboooon
coobooooboooooooobooooooooon
coobobooobooooooooooooooboboooon
coobobooobooooooooooooooooon
coobobooobooooooooooooooboboooon
cobooboboil1oooooooooboooooon
coooooooboboooon

oooo

gooo4000000

ooooooo

obooboooiso3gz2go0o90300000on
oooboooooboobooooooooooooobboooon
coooboooobooooooooooooooboboooon
gboogo3b0s5000b00boobooboooog

A case report of liquid nitrogen-induced frostbite of the
fingers
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1st degree erythema and swelling with no blister formation
2nd degree blister formation
3rd degree full thickness injury with gangrene but without loss of a part
4th degree complete necrosis with loss of a part
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Superficial frostbite

Deep frostbite

Superficial frostbite can be described as a sudden blanching of
the skin, which is followed by a white, waxy, frozen appearance.
Beneath the superficial injury, the tissues are resilient.

Deep frostbite occurs when the tissues are icy, hard, without
deep tissue resilience. The area resembles a frozen piece of meat.
There is no sensation in the frostbitten area.
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acute stage freezing, thawing, blistering and beginning of necrosis

subacute stage necrosis is resolved and vasospasm and acrosclerosis start

chronic stage vasospasm and acrosclerosis continue and pain and recurrent
ulceration may occur
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A CASE REPORT OF LIQUID NITROGEN-INDUCED FROSTBITE OF THE FINGERS

Aoi MATSUO", Toshihiko SUZUKI", Tomoko TAKANO" and Eiju UCHINUMA”
"Department of Plastic Surgery, Yokohama Minami Kyousai Hospital
“Department of Plastic Surgery, Kitasato University Hospital

Summary: We encountered a patient who had frostbite of the fingers because of exposure to liquid nitrogen.
The patient, a 40-year-old man, had frostbite on the fingers after the fingers with his leather gloves on were acci-
dentally exposed to liquid nitrogen, which is used for cooling of an iron-cutting laser, for approximately 3-5 min-
utes. Since he had pain in the fingers after treatment with warm bath, he visited the Department of Plastic Surgery
of our hospital. The fingers on initial examination showed frostbite of the full circumference of the left 3" finger, the
4/5 of the circumference of the left 2"/4™ fingers, and the 1/3 to 1/2 of the circumference of the left 1" and 5™ fin-
gers. The patient started receiving warm bath therapy on an outpatient basis as well, but relief incision was em-
ployed because of the exacerbation of the edema and the occurrence of a blood flow disturbance. Skin grafting was
conducted after granulation formation. Subsequently, refractory ulcers were recognized at 2'* and 3™ fingers, and
treated by skin grafting. However, osteomyelitis occurred, and amputation stump plasty was conducted. Liquid ni-
trogen is so extremely low, —196°C, that it induces frostbite in several seconds after exposure to it. The tempera-
ture of gas immediately after evaporation is also low. Frostbite, which is damage to the peripheral tissues exposed
to excessive coldness, shows some pathological conditions. Since various factors are involved with the etiology of
frostbite, as compared to burn, frostbite patients and physicians treating them frequently encounter distress in the
treatment. In the present patient the blood flow was evaluated as being favorable because granulation formation
was recognized after relief incision, and skin grafting was conducted at a ripe opportunity after granulation. The in-
vasion of damage was more than the appearance because of the long-time exposure to liquid nitrogen, and the dam-
age is considered to have invaded even the bones.
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