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Abstract

BACKGROUND

Frostbite is becoming increasingly common in urban environments, and severe
cases can lead to tissue loss. The treatment goal is to preserve tissue and function;
the sooner appropriate treatment is administered, the more tissue can be saved.
However, not every patient with deep frostbite seeks medical care promptly.

CASE SUMMARY

We report the case of a 73-year-old male patient who was lost in the wilderness
for 2 d due to trauma and confusion. He experienced deep frostbite on multiple
fingers. Treatment should not be discontinued for patients with deep frostbite
who present after the optimum treatment timing. Bullae that no longer form
(bloody) blisters within 24 h of aspiration should be removed. Mucopolysac-
charide polysulfate cream has clinical value in frostbite treatment. The patient was
transferred to Chinese Academy of Medical Sciences and Peking Union Medical
College Hospital 12 h after being rescued. The patient had contraindications for
thrombolysis, the most effective treatment, due to intracranial hemorrhage and
presenting past the optimum treatment timing. We devised a comprehensive
treatment plan, which involved delayed use vasodilators and high-pressure
oxygen therapy at day 49 post-injury. We experimented with mucopolysaccharide
polysulfate cream to treat the frostbite. The aim of the treatment was to safeguard
as much tissue as possible. In the end, the fingers that suffered from frostbite were
able to be partially preserved.

CONCLUSION
The case indicated that patients with severe frostbite who missed the optimal
treatment time and had contraindications for thrombolysis could still partially
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preserve the affected limbs through comprehensive treatment.

Key Words: Frostbite; Wound care; Mucopolysaccharide polysulfate cream; Case report
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Core Tip: Frostbite, increasingly common in urban areas, requires swift treatment for tissue preservation. Not all deep
frostbite cases receive prompt medical attention. A 73-year-old male, lost in the wilderness for 2 d post-trauma, presented
with deep frostbite on multiple fingers. Despite a 12-h delay, he received comprehensive, delayed treatment at the Chinese
Academy of Medical Sciences and Peking Union Medical College Hospital. Contraindications for thrombolysis led to an
alternative plan, including extended vasodilator use and high-pressure oxygen therapy from day 49 post-injury. This case
emphasizes the vital importance of timely frostbite treatment and offers insights into managing delayed cases with contrain-
dications.

Citation: Wang XH, Li M, Cheng Y, Wang GJ, Lin GL, Liu WN. Comprehensive treatment of deep frostbite of multiple fingers after
trauma: A case report. World J Clin Cases 2023; 11(34): 8219-8227

URL: https://www.wjgnet.com/2307-8960/full/v11/i34/8219.htm

DOI: https://dx.doi.org/10.12998/wjcc.v11.i34.8219

INTRODUCTION

Frostbite is damage caused by the acute freezing of tissues exposed to extremely low temperatures. The severity of the
injury depends on the temperature gradient of the skin surface and the duration of exposure. Severe cases can lead to
permanent damage or even be life-threatening[1]. In recent decades, the incidence of frostbite has shifted from military
personnel to the general population, particularly among those residing in cold environments. Frostbite is more frequent
in persons with alcohol use disorder, mental health challenges, those with accidental injuries, and socially disadvantaged
groups[2]. Currently, no consistent grading system exists for frostbite. One approach classifies it into first to fourth
degrees based on the depth of tissue freezing[3]. For clinical purposes, frostbite is more commonly classified into
superficial (grades 1 and 2) and deep frostbite (grades 1 and 2)[4]. Two distinct time periods characterize the response to
frostbite: The pre-response period (stage of cold exposure that lasts until the tissue warms up) and the response period,
which is further subdivided into the early response period (from tissue rewarming to the first day) and the late-response
period (from the second day onward)[5]. Frostbite is best treated with consistent and effective treatment plans during the
pre-response and early response periods. However, treatment plans for late-response frostbite vary widely and involve a
long treatment cycle with an unclear prognosis. For deep frostbite, the treatment aims to reduce the area of the limb
affected and improve limb function as much as possible. Studies have shown that most deep frostbite cases result in
amputation[6-8]. Thrombolytic therapy within 24 h of frostbite can significantly reduce tissue damage[9]. Here, we report
a case involving severe frostbite of several fingers of a 73-year-old man who had faced trauma and went missing for 48 h.

CASE PRESENTATION

Chief complaints
A 73-year-old man went missing following a car accident. When the rescue team found him, he had severe facial swelling,
purple bruising, and scabbing. He could not open his eyes voluntarily, had frozen hands, and could not make a fist.

History of present illness
On January 18, 2023, at 06:00 PM, the patient was admitted to our emergency department after he had been missing for 2
d following a car accident. He experienced retrograde amnesia and impaired localization of function after being hit on the
head on January 16, 2023, at around 03:00 PM. He went missing and was found by a rescue team in a neighboring village
after 2 d. The incident occurred in winter, with the lowest nighttime temperature reaching -18 °C. Upon presentation at
our emergency department, the patient underwent a head computed tomography (CT) scan, which revealed a left frontal
lobe contusion, a small hematoma, left frontal bone and bilateral orbital fractures, and a subarachnoid hemorrhage,
suggesting contraindication for thrombolysis. Additionally, the patient had frostbite on all ten fingers and a soft tissue
contusion in the left orbit. The patient had no history of smoking or drinking and no other medical history except for a
self-reported untreated twist injury on the right ring and little fingers. The medical history was confirmed by his
daughter.

The patient was dehydrated and weak, having not drunk or eaten in the 2 d when he was missing. He fell asleep in a
thicket and was found wearing a cotton hat, clothes, and shoes, with only his hands exposed. When the rescue team
found the patient, he had severe facial swelling, purple bruising, and scabbing. He could not open his eyes voluntarily,
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had frozen hands, and could not make a fist. Due to limited medical treatment in the area, the patient was transported by
ambulance for 8 h. During this time, he received peripheral intravenous glucose and sodium chloride, and his hands were
placed under his family member’s armpits for rewarming.

The patient was admitted to the general surgery ward at night and received an intramuscular injection of 250 TU
tetanus human immunoglobulin. Laboratory tests were immediately performed; the abnormal results are listed in
Table 1.

Physical examination revealed swollen joints in the patient’s hands. His fingers were frostbitten to varying degrees,
with all ten fingers having cool skin and dark purple fingertips. Severe water blisters were observed on all five fingers of
the right hand. The patient’s fingers were cleaned and wrapped with gauze after the ulcer was cleaned and then covered
with a warm blanket. The patient received continuous intravenous fluid therapy and ertapenem. The following morning,
the patient’s hands were severely swollen. All ten fingers were clubbed with large, tense, and bloody blisters (Figure 1A
and B). The first, second, and fifth fingers of the left hand and the first finger of the right hand had superficial frostbites,
whereas the third and fourth fingers of the left hand and the second to fifth fingers of the right hand had deep frostbites.
We conducted a multidisciplinary consultation with the Departments of Plastic Surgery, Dermatology, and Vascular
Medicine, and a wound specialist nurse intervened in the treatment.

History of past illness
The patient had no history of smoking or drinking and no other medical history except for a self-reported untreated twist
injury on the right ring and little fingers.

Physical examination

Physical examination revealed swollen joints in the patient’s hands. His fingers were frostbitten to varying degrees, with
all ten fingers having cool skin and dark purple fingertips. Severe water blisters were observed on all five fingers of the
right hand.

Laboratory examinations

Laboratory examinations showed the following results: Lymphocytes (%) 6.2 (reference range: 20.0-40.0); C-reactive
protein 30.40 (< 8.00) mg/L; neutrophils (%) 85.6 (50.0-75.0); amylase 537 (35-135) U/L; white blood cell count 9.95 (3.50-
9.50) x 10°/L; total bilirubin 43.6 (5.1-22.2) pmol/L; red blood cell count 3.14 (4.00-5.50) x 10'?/L; direct bilirubin 16.3 (<
6.8) pmol/L; hemoglobin 115 (120-160) g/L; myoglobin 1043 (< 110) pg/L; prothrombin time 12.9 (10.4-12.6) s; creatine
kinase 3022 (24-195) U/L; D-dimer 3.18 (0-0.55) mg/ L fibrinogen equivalent units; creatine kinase-mass 43.3 (< 5.0) pg/L.

Imaging examinations

Upon presentation at Chinese Academy of Medical Sciences and Peking Union Medical College Hospital emergency
department, the patient underwent a head CT scan, which revealed a left frontal lobe contusion, a small hematoma, left
frontal bone and bilateral orbital fractures, and a subarachnoid hemorrhage.

Magnetic resonance imaging (MRI) revealed a small effusion in the second to fifth metacarpophalangeal joints on the
left side, subcutaneous soft tissue swelling on the palmar side of the left hand, and cystic changes in the proximal phalanx
of the middle finger of the left hand. Multiple cystic lesions were observed at the proximal and distal ends of the first
metacarpal bone and the distal end of the second proximal phalanx of the right hand. Effusion was observed in the
second, third, and fourth metacarpophalangeal joints, and soft tissue swelling was observed around the second and third
metacarpophalangeal joints.

FINAL DIAGNOSIS

Traumatic brain injury and deep frostbite of multiple fingers.

TREATMENT

On day 1, after iodine disinfection, a suction bubble solution and low-position drainage were applied to protect the
blistered skin. The blister fluid on the left hand was yellow, clear, and transparent, whereas the blister fluid on the right
hand was slightly blood-tinged, clear, and transparent. The patient’s hands were soaked in 50 mL of chlorhexidine acetate
solution and 1000 mL of warm water at 37 °C-40 °C twice daily. After a warm water bath, mupirocin cream was externally
applied, and the ulcer was wrapped with gauze. The patient reported no numbness or pain.

On day 2, the water-like blisters on the left hand and blood blisters on the right hand were still present, and the purple
color had improved. The edges retreated towards the fingertips. The blister fluid was suctioned daily, and mupirocin and
burn moist cream (MeiBao, MEBO) were externally applied. The patient reported experiencing sensation when his ten
fingers were scraped with a cotton swab (Supplementary Figure 1). When the patient went to the examination room for
CT, he accidentally injured the skin on their right index finger. The comprehensive treatment plan is highlighted in
Table 2.

On day 3, the patient could not undergo tissue plasminogen activator (tPA) treatment due to anticoagulation contrain-
dications and was administered an alprostadil injection (10 pg IV qd) for 12 consecutive days. On day 4, he was also
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Table 1 Abnormal laboratory results at the patient's first admission

Item Value Reference range
Lymphocytes (%) 6.2 20.0-40.0
Neutrophils (%) 85.6 50.0-75.0
White blood cells (L) 9.95 x 107 3.50-9.50
Red blood cells (L) 3.14 x 1012 4.00-5.50
Hemoglobin (g/L) 115 120-160
Prothrombin time (s) 12.9 10.4-12.6
D-dimer (mg/L FEU) 3.18 0-0.55
C-reactive protein 30.40 <8.00
Amylase (U/L) 537 35-135
Total bilirubin (pmol/L) 43.6 51-22.2
Direct bilirubin (pmol/L) 16.3 <6.8
Myoglobin (pg/L) 1043 <110
Creatine kinase (U/L) 3022 24-195
Creatine kinase-mass (pg/L) 433 <5.0

Table 2 Treatment plan for the patient's injured right index finger

Date Therapeutic process

Day 2 The wound appeared red and well-circumscribed. After applying a thick layer of bacitracin ointment, it was covered with petroleum gauze, and
the dressing was changed daily

Day 3-6  Epidermal growth factor gel, silver ion gel, and povidone-iodine were used to cover the calcium alginate dressing to prevent wound infection.
Ulcer oil gauze and plain gauze were wrapped around the wound (Figure 1C and D)

Day 7 Epithelialization of the wound was performed (Figure 2C).
Day 9 The newly regenerated epidermis underwent crust formation (Figure 2D)

Days The scab gradually shed off from initial formation to complete detachment (Figure 3D)
12-16

DOI: 10.12998/wjcc.v11.i34.8219 Copyright ©The Author(s) 2023.

Figure 1 Changes in frostbite during one week in hospital. A and B: On day 1, after 24 h of rewarming, there was noticeable swelling in the fingers
accompanied by the presence of large blisters or blood blisters, but no reported pain; C: On day 4, there was a scab on the tips of the right fourth and fifth fingers, and
the skin on the index finger was red where it was broken; D: On day 5, new tissue growth was observed at the site of broken skin on the index finger.

orally administered 60 mg of loxoprofen sodium every 12 h. The tips of the third, fourth, and fifth fingers of the right
hand turned black (Figure 1C). On day 5,there was no sign of infection on the index finger of the right hand (Figure 1D).
The blister fluid was suctioned daily until it disappeared on day 7. The black area gradually expanded near the first
finger joint. The frostbite on the tips of the left fingers gradually formed a dark red soft shell (Supplementary Figure 2).
On day 8, mucopolysaccharide polysulfate cream was applied to the abnormally colored skin of the ten fingers, and the
patient was administered oxygen via a nasal cannula at a rate of 2 L/min. The patient's fingertips were dry, wrinkled, and
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had reduced volume (Figure 2A). Therefore, total parenteral nutrition was administered. On day 9, the patient took
mecobalamin (0.5 g) orally three times daily, and we found that the new epithelium of the right index finger had turned
into a black scab (Figure 2B). On day 12, the chlorhexidine acetate warm water bath was discontinued, and Sanyrenewas
externally applied (Figure 2C).

On day 13, the patient underwent MRI and radiography of both hands. The radiographic image was normal. The MRI
revealed a small effusion in the second to fifth metacarpophalangeal joints on the left side, subcutaneous soft tissue
swelling on the palmar side of the left hand, and cystic changes in the proximal phalanx of the middle finger of the left
hand. Multiple cystic lesions were observed at the proximal and distal ends of the first metacarpal bone and the distal end
of the second proximal phalanx of the right hand. Effusion was observed in the second, third, and fourth metacarpo-
phalangeal joints, and soft tissue swelling was observed around the second and third metacarpophalangeal joints.

On day 15, the black and hard scabs on the first joint of the back of the left hand were removed, and the patient could
make a fist. The patient reported occasional pain in the little finger of the right hand and was administered 50 mg of
etoricoxib tablets orally every 12 h. On day 16, the scabs on the back and fingertip of the left hand and the index finger of
the right hand were removed after soaking them in warm water (Figure 2D; Supplementary Figure 3), and subsequently,
the patient was discharged.

OUTCOME AND FOLLOW-UP

After discharge, the dry and hard scabs at the edges were gradually removed by the patient, and the nails gradually fell
off (Figure 3A). On day 22, the broken index finger on his right hand has healed (Figure 3B). By day 27, the patient
experienced noticeable constriction and swelling in the ring and little fingers of the right hand. The blackened edge of the
scab was removed, revealing fresh tissue at the bottom. The edge of the black scab was shaved using a blade to relieve
pressure (Supplementary Figure 4). Between day 49 and day 67, the patient underwent 20 sessions of hyperbaric oxygen
therapy (HBOT) (Figure 3C). On day 90, the tips of the third finger of the right hand turned black and were deformed,
necessitating a planned self-amputation (Supplementary Figure 5). On day 180, the tips of the fourth and fifth fingers of
the right hand were amputated (Figure 3D).

DISCUSSION

Historically, frostbite injuries have occurred primarily during large-scale military operations. However, in recent years, it
has impacted individuals living in cold environments in peaceful areas[1]. In China, people residing in temperate plains
rarely experience frostbites[5,8]. Consequently, many hospitals, including the one mentioned in this report, lack
established frostbite treatment protocols and experience, resulting in treatment delays for patients. On the second day
after the patient was admitted to our hospital, we organized a multidisciplinary consultation involving neurosurgeons,
orthopedics, vascular surgeons, dermatologists, plastic surgeons, general surgeons, and wound care nurses to devise a
treatment plan led by the wound care nurses. We believe that treatment should not be discontinued for patients with
deep frostbite who present after the optimum treatment timing. Bullae that no longer form (bloody) blisters within 24 h of
aspiration should be removed. Mucopolysaccharide polysulfate cream has clinical value in frostbite treatment.

Frostbites can cause both cellular and ischemic vascular damage. Continuous freezing of body tissues leads to the
formation of ice crystals in the extracellular fluid, which damages the cell membrane and alters the osmotic pressure of
the cells, resulting in cell damage. When exposed to cold conditions, the body undergoes a physiological reaction to
protect the limbs from cold-induced damage through a system of alternating vasoconstriction and vasodilation processes,
known as the “hunting reaction”. However, this physiological reaction causes severe damage, including progressive
thrombosis and tissue ischemia[2,3]. When formulating a treatment plan, it is essential to determine the patient’s
exposure time to the cold. Unfortunately, in this case, the patient was lost for 2 d, and the exposure time to cold could not
be determined. Therefore, we calculated the frostbite time and exposure time to the cold from the first day when he went
missing until the patient was sent to the ambulance, which was approximately 36 h. The day of admission was designated
as day O after the frostbite.

Unlike other skin injuries, the extent of frostbite gradually becomes apparent upon tissue rewarming, and the initial
photographs do not show the extent of the injury[10]. Injuries are clinically classified into four grades according to the
depth of the tissue frostbite[3]. Grade 1 injuries involve only the superficial skin layer frostbite, exhibiting white spots at
the center surrounded by redness. Grade 2 injuries involve full-thickness skin freezing, resulting in the development of
large clear blisters with redness and swelling around them within 24 h of rewarming. Grade 3 injuries involve
subcutaneous tissue freezing, leading to tissue necrosis, hemorrhagic blisters, bluish-gray wax-like skin appearance, and
black scab formation. Grade 4 injuries involve muscle, tendon, and bone freezing, resulting in the formation of hard black
scabs and tissue mummification, ultimately necessitating amputation[3,4,11]. Another simple grading system includes
superficial (grades 1-3) and deep injuries (grades 3 and 4). Superficial injuries rarely involve tissue loss, whereas deep
injuries result in more extensive tissue loss and a generally poor prognosis[12]. Studies have shown that fluorescence
microscopy angiography in the emergency department can rapidly identify perfusion defects after frostbite[13]. The
accuracy of evaluating amputation levels can reach 84% when Technetium-99 bone scanning is performed on the second
day after rewarming from frostbite[14]. Unfortunately, only an MRI scan was performed in this case.
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A

Figure 2 Frostbite changes from one week after hospitalization to discharge. A: On day 8, the skin on the right third, fourth, and fifth fingers wrinkled
and shrank, and the area covered by scabs rapidly expanded; B: On day 9, new tissue formed. It created a scab on the tip of the index finger, which eventually fell off
after drying; C: On day 12, there was a hard black scab on the back of the left hand and a slightly softer, dark red scab on the palm; D: On day 16, when the patient
was discharged, the tips of his right finger were covered in hard, black scabs.

DOI: 10.12998/wjcc.v11.i34.8219 Copyright ©The Author(s) 2023.

Figure 3 Progression of frostbite outcomes. A: The nails on the fourth and fifth fingers of the left hand fell off, and the nail on the index finger was about to
fall off; B: On day 22, the injury to the patient's right index finger completely healed; C: On day 67, after hyperbaric oxygen therapy, the tips of the right third, fourth,
and fifth fingers had dried and shrunk; D: Six months after the injury, the patient's right fourth and fifth fingers were amputated, and the third finger was about to fall
off.

Utilizing a water bath at 37 °C-39 °C is generally recommended to prevent further damage to soft tissues during the
rewarming stage for frostbite on-site[12]. Currently, there is no evidence-based protocol for frostbite hydrotherapy
regarding the temperature, time, frequency, and duration after rewarming. In the present case, the patient underwent
hydrotherapy on the first day after admission. The hydrotherapy treatment plan involved soaking the affected area in
1000 mL of warm water at 37 °C-40 °C with a chlorhexidine acetate solution for 20 min, twice daily, for 12 d. Although no
infections occurred during this treatment, its impact on promoting frostbite rehabilitation was found to be insignificant.

Frostbite is a thrombotic injury, and an increasing number of medical teams are attempting to use thrombolysis within
6-24 h after frostbite to salvage tissue in affected patients[9,15]. Early treatment with tPA can prevent amputation in 85%-
90% of cases[16]. The Helsinki frostbite management protocol recommends the combined use of tPA and iloprost (a
prostacyclin analog) to improve the prognosis of severe frostbite[17]. Cauchy et al[7] found that iloprost treatment alone
for 8 d effectively prevents tissue loss.

The combination of aspirin and prostacyclin for stage 3 or higher frostbite is recommended, especially within 48-72 h of
rewarming[18,19]. However, this patient had contraindications for thrombolysis due to combined trauma and intracranial
hemorrhage; therefore, the thrombolysis treatment plan was abandoned. Iloprost was unavailable due to the limitations
of the medicine used in our hospital. Consequently, prostaglandin E1, which is another vasodilator, was administered at
a dosage of 10 pg/d approximately 80 h after rewarming,.

The formation of blisters represents a distinct characteristic in the degree of the injury. Drainage is recommended
because blister fluid contains high concentrations of anti-inflammatory substances, such as prostaglandin F2 alpha and
thromboxane A2, which prevent the healing of the lower skin layers. However, controversy exists regarding the
treatment of bleeding blisters, as there is a risk of bleeding during debridement[1,4]. In this case, both transparent and
bleeding blisters were aspirated, and the blister skin was preserved. However, on the second day following the frostbite
incident, the blistered skin on the patient's right index finger was accidentally torn during an outpatient CT examination.
After using anti-infective dressings for 7 d, a black scab formed on the newly generated epidermis of the patient’s right
index finger. The scab eventually detached, and the finger completely healed without any tissue loss. Blood-blistered skin
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on the third, fourth, and fifth fingers of the same hand also developed into hard black scabs. On day 24, the patient
experienced significant constriction pain in the fourth and fifth fingers of the right hand. Subsequently, on day 26, the
hard black scab near the junction was thinned using a blade, leading to a significant reduction in the patient’s pain.
Simultaneously, the hard black scab was divided into two layers, with dry blood scabs in between. This observation may
indicate that third-degree frostbite had damaged the dermis layer, and despite the newly formed epidermis, the skin
layer turned black and scabbed. This scab combined with the dry blistered skin, forming a hard black scab that hindered
the growth of new tissue. Therefore, if no new blisters formed within 24 h of aspiration treatment, debridement of the
blistered skin would have been considered.

The 2019 Clinical Practice Guidelines[12] for the prevention and treatment of frostbite released by the Wilderness
Medical Society suggests that the topical application of aloe vera gel can reduce the formation of prostaglandins and
thromboxanes, thereby improving frostbite outcomes. However, aloe vera gel only benefits superficial injuries and does
not penetrate deeply into tissues. In this case, the mucopolysaccharide polysulfate cream was used for external treatment,
marking the first report of its application in frostbite treatment. The main active ingredient of mucopolysaccharide
polysulfate cream is mucopolysaccharide polysulphate (MPS), which is chemically similar to heparin, being described as
heparin-like. It accelerates the recovery of the permeability barrier and hydration of the stratum corneum, thus exerting
antithrombotic and anti-inflammatory effects[20]. The study by Livaoglu et al[21] showed that local application of
mucopolysaccharide polysulfate cream could improve the survival rate of rat skin flaps. MPS can penetrate the human
skin, with trace amounts entering the circulation, thereby affecting the coagulation system. In this case, the mucopolysac-
charide polysulfate cream was externally applied for 14 consecutive days after the patient’s intracranial hemorrhage had
stabilized (day 8). Mucopolysaccharide polysulfate cream promotes the resolution of edema and bruises[22]. Mucopoly-
saccharide polysulfate cream is used to treat venous inflammation at our hospital. Further investigation into the potential
therapeutic effects of early mucopolysaccharide polysulfate cream application post-frostbite rewarming should be
explored.

HBOT is an important adjunct for frostbite treatment. During HBOT, patients inhale high concentrations of oxygen
within a pressurized chamber. This oxygen dissolves in the plasma and increases the oxygen partial pressure to over 20
times that of breathing indoor air at normal atmospheric pressure, resulting in hyperoxygenated plasma. This hyperoxy-
genated plasma can then be transported to hypoxic or ischemic tissues, promoting angiogenesis, reducing edema, and
increasing the basal metabolic rate[23]. Masters et al[24] reported a 90% survival rate in a patient with severe frostbite
after 20 sessions of HBOT combined with thrombolysis. Additionally, Kemper et al[25] reported a case where delayed
HBOT treatment (21 d) resulted in positive outcomes for a patient with deep frostbite in the toes. However, HBOT for
frostbite has potential side effects, including ear barotrauma, nausea, vomiting, anxiety, oxygen toxicity, and myopia
changes[26]. Therefore, its application should be carefully considered based on the patient’s condition. In this case, the
patient received HBOT on day 49 after the frostbite incident and reported significant pain in the affected finger during the
treatment period, possibly related to increased blood circulation at the injury site. Therefore, delayed HBOT may be
beneficial for wound healing; this merits further investigation.

CONCLUSION

Treatment timing plays a crucial role in frostbite recovery, and prompt treatment should be provided for deep frostbite
with a risk of tissue loss. For blisters that are no longer filled within 24 h, de-roofing of the blisters can be attempted while
maintaining a moist wound environment to prevent infection. Amputation should be carefully considered, as some
medical institutions lack the necessary equipment to detect tissue perfusion at the injury site. Conservative observation of
dry black scabs may reveal viable tissues, warranting patients with such scabs to await self-amputation of necrotic tissues.
Mucopolysaccharide polysulfate cream has application value in frostbite treatment and can be externally applied to intact
frostbite tissues after rewarming. This case provides insights into managing deep frostbite with contraindications for
thrombolysis or missed optimal treatment timing. During the 6-mo follow-up post-injury, we found that the patient was
anxious due to the uncertainty of the time of self-amputation. Attention should be paid to the patient’s psychological
state.
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