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Cold Injury Soft Tissue Injury Management 

Clinical Practice Guideline (CPG)  

Hypothermia & Frostbite 

Rewarm affected area  

Circulating water temperature: 98.6°F - 102.2°F (37°C - 39°C) 
~30 minutes (tissue will usually be red or purple & soft to touch once thawed) 

Evaluate Depth   
(Consider angiography if injury <48h and no contraindications) 

Physician clinical 
judgement supersedes 

this guideline 
 

Air Dry [do NOT towel dry] 

Wrap frostbitten areas in warm dry linens 

Avoid tapping, bumping, or ambulation on frostbitten 

            tissue 

Elevate above level of heart 

Latest Approval Date: 12/10/2025 

Date of Origin: 12/10/2025 

Assess & treat for hypothermia 

**See next page for Hypothermia guideline 

Grade III / Full Thickness 
(Hemorrhagic Blister) 

Grade II / Partial Thickness 

(Serous Blister) 

Grade I / Superficial Thickness 
(May be early frostbite, monitor for progression) 

Debridement: Debride and /or consider 

aspiration of clear blisters 

Wound Care: Aloe Vera, dry  

dressing, keep warm 

Activity: Limited ambulation for 48h, 

elevation, keep warm, avoid re-freeze 

Medications: Tetanus-diphtheria vaccine 

(Tdap) 

Debridement: Debridement and/or 

consider aspiration of clear blisters 
(refer to recommendations by burn center) 

Wound Care: Aloe Vera, dry dressing, 

keep warm, avoid tight dressings 

Activity: Conservative - minimal walking 

for 48-72h, elevation, avoid re-freeze 

Medications: Tdap 

Debridement: Debridement and/or consider aspiration 

of clear blisters (refer to recommendations by wound care/burn center) 

Wound Care: Aloe Vera, dry dressing, keep warm, avoid 

tight dressings, consult wound care 

Medications: Tdap 

*Alteplase (tPA) + IV heparin (low intensity for 72hr)  
Consider burn center consult          
Consider repeat angiogram 12h post tPA 

>Order Set: ED ADULT SEVERE Frostbite w/ tPA (alteplase) 

Consider *Iloprost (6h for 2-3 days) for: contraindication 
to tPA, vasospasm w/ angiographic signs of thrombosis, 
poor response to alteplase, head bleed, significant trauma 

>Order Set: ED ADULT SEVERE Frostbite w/ iloprost 

Activity: Avoid ambulation for 72h, elevation, keep warm 

Other Considerations: burn center, Hyperbaric Oxygen 

Therapy 

Medication Considerations: 

Opioid pain management 
Tetanus prophylaxis 

Motrin 800mg PO (if not contraindicated) 

See last page for references 

Inpatient Medication Considerations: 

Opioid pain management 

Therapeutic heparin for 72hr after completion of tPA 

Motrin 400-600mg q6h (if not contraindicated) 

Gabapentin 300mg q8h 

Consults: 

General Surgery 
Podiatry (if foot is affected area)  

Vascular / Interventional Radiology (if considering direct tPA tx) 

See page 4 for 

detailed thickness 

references 

Grade IV  

Clinical decision making (amputation 

vs salvage) per provider based on 
appearance  

Medications: Tdap 

Consider *Iloprost (6h for 2-3 days) 
AND 

*Alteplase + Heparin (low intensity 
for 72hr)  

 
For Imminent Amputation:  consult 

appropriate service (Orthopedics, podiatry, etc.) 

Activity: Avoid ambulation for 72h, 

elevation, keep warm 

Other Considerations: burn  

center, Hyperbaric Oxygen Therapy 

*See page 3 for Iloprost & tPA considerations & page 5 for Iloprost & tPA dosing 
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Hypothermia & Cold Injury Management 

Clinical Practice Guideline (CPG)  

Hypothermia & Frostbite 

Hypothermia Present? 

( < 35°C   |   < 95°F ) 

Physician clinical 
judgement supersedes 

this guideline 

 

No  Yes 

refer to page 1 for depth evaluation 

and treatment 

Yes  

Rewarming Guideline: 

Is there a perfusing rhythm? 

No  

Temp < 32°C  

(89.6°F) 

Temp > 32°C  

(89.6°F) 

Is *Cardiopulmonary  

bypass (CPB) an option? 

No  Yes 

Rewarm with 

CPB to  32°C  

(89.6°F) 

Rewarming Measures: 

*ECMO 

**Arterial Venous Sheath 

Active 

Invasive 

Passive 

Rewarming Measures: 

Passive 

Active 

Non-invasive 

High risk for bleeding & NOT candidates for tPA until  

normothermia (36 - 38°C  (96.8 - 100.4°F)) is achieved   

If cold injury of soft tissue present & normothermia (36 - 38°C  (96.8 - 100.4°F))  

is achieved  refer to page 1 for depth evaluation and treatment 
See last page for references 

See page 5 for   
examples of 

rewarming  types 

*Consult Cardiothoracic Surgery 

**Consult Vascular Surgery 
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Alteplase (tPA) Management for Severe Frostbite 

Contraindications & Considerations 

Clinical Practice Guideline (CPG)  

Hypothermia & Frostbite 

Physician clinical 
judgement supersedes 

this guideline 

***ABSOLUTE Contraindications  

(if YES to any - do NOT give Alteplase (tPA)) 

 Repeated freeze-thaw cycles 

 Platelets <50 

 >24h warm ischemia time (can be  pas-

sive or active rewarming) 

 Concurrent or recent (within 1mo) intra-

cranial hemorrhage, subarachnoid hemor-

rhage, or trauma with active bleeding 

 Inability to follow a neurologic exam 

(altered mentation, intubated & sedated, etc.) 

 Severe uncontrolled hypertension (SBP > 

180mmHg and/or DBP > 105mmHg) 

**Hydralazine and/or labetalol may be used 

to lower BP to  acceptable limits w/ burn 

center consult suggestion 

Do NOT begin tPA until blood pressure 

 within acceptable limits 

**RELATIVE Contraindications    
(if YES to any - discuss w/ patient & burn  center specialist) 

 Recent intracranial or intraspinal 

surgery, serious head trauma (w/in 3 mo) 

 History of an active gastrointestinal 

bleed 

 Pregnancy 

 >48h from injury 

*Use with caution   
(if YES to and - use w/ caution & discuss w/ burn center specialist) 

 Age > 75 

 Platelets <100 

 Prior ICH (>1mth), known structural intracra-

nial process, intracranial neoplasm 

 Current or recent use of anticoagulants 

 Non-compressible vascular punctures 

 Traumatic or prolonged CPR (>10min) 

 Recent internal bleeding (within 2-4 weeks) 

 Dementia 

 Remote history of ischemic stroke  (<3 mo) 

 Recent major surgery (within 3 weeks) 

Iloprost Management for Severe Frostbite  

Contraindications & Considerations 

***Contraindications  

 Pregnancy, lactation 

  Severe coronary heart disease or unstable angina  

 Myocardial infarction within the last 6 months  

 Severe arrhythmias  

**Special Precautions    

 Caution in acute or chronic congestive heart failure (NYHA II-IV)  

 Surgery should not be delayed in patients requiring urgent amputation (e.g. in 

infected gangrene) 

 Iloprost elimination is reduced in patients with hepatic dysfunction and in pa-

tients with renal failure requiring dialysis  

 Patients with low blood pressure care should be taken to avoid further hypoten-

sion and patients with significant heart disease should be closely monitored 

 Monitor for possible orthostatic hypotension in patients getting up from the 

lying to an upright position after the end of administration  

 Patients with a cerebrovascular event (e.g. transient ischemic attack, stroke) 

within the last 3 months a careful benefit-risk evaluation should be undertaken  

 Currently only sporadic reports of use in children and adolescents are available 

 The paravascular infusion of undiluted iloprost can lead to local changes at the 

injection site  

 Oral ingestion and contact with mucous membranes must be avoided. On con-

tact with the skin, iloprost may provoke long-lasting erythema  

Administration restricted to Critical Care Units 

See last page for references 

Administration restricted to Critical Care Units 
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Clinical Practice Guideline (CPG)  

Hypothermia & Frostbite 

Staging  

Grade III / Full Thickness 
(Hemorrhagic Blister) 

Grade II / Partial Thickness 

(Serous Blister) 

Grade I / Superficial Thickness 
(May be early frostbite, monitor for progression) 

*Consider skin color, skin temperature, sensation, & pulse 

https://www.emedicinehealth.com/frostbite/article_em.htm 

• Edema & redness without 

tissue necrosis.  

• No blisters  

• No cyanosis 

• Partial skin freezing 

• Serous blister formation 

• Erythema  w/ substantial 

edema 

• Distal cyanosis 

• Full-thickness skin freezing 

• Hemorrhagic blister  

• Full-thickness subcutaneous 

freezing 

• Skin necrosis  

• Blue-grey discoloration 

Grade IV / Non-viable 
 

• Development of gangrene 

• Requires Amputation 

• Initially mottled deep red  

• Eventually dry, black, & mummified 

• Full thickness subcutaneous, tissue, 

muscle, tendon & bone freezing 

Photos:https://www.intechopen.com/chapters/75697 
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Clinical Practice Guideline (CPG)  

Hypothermia & Frostbite 

Physician clinical 
judgement supersedes 

this guideline 

 

See last page for references 

Administration of Activase (Alteplase) when 
thrombolytic therapy (t-PA) is INITIATED at Billings Clinic 

Weight 
(kg) 

TOTAL Dose 
(mg) 

Discard 
quantity 

(mL)* 

Bolus dose 
(mg) 

(over 2 
min) 

Infusion 
Dose (mg) 

(over 6 
hours) 

Rate (mL/hr) 

 40 42 58 6 36 6 

42 44.1 55.9 6.3 37.8 6.3 

44 46.2 53.8 6.6 39.6 6.6 

46 48.3 51.7 6.9 41.4 6.9 

48 50.4 49.6 7.2 43.2 7.2 

50 52.5 47.5 7.5 45 7.5 

52 54.6 45.4 7.8 46.8 7.8 

54 56.7 43.3 8.1 48.6 8.1 

56 58.8 41.2 8.4 50.4 8.4 

58 60.9 39.1 8.7 52.2 8.7 

60 63 37 9 54 9 

62 65.1 34.9 9.3 55.8 9.3 

64 67.2 32.8 9.6 57.6 9.6 

66 69.3 30.7 9.9 59.4 9.9 

68 71.4 28.6 10.2 61.2 10.2 

70 73.5 26.5 10.5 63 10.5 

72 75.6 24.4 10.8 64.8 10.8 

74 77.7 22.3 11.1 66.6 11.1 

76 79.8 20.2 11.4 68.4 11.4 

78 81.9 18.1 11.7 70.2 11.7 

80 84 16 12 72 12 

82 86.1 13.9 12.3 73.8 12.3 

84 88.2 11.8 12.6 75.6 12.6 

86 90.3 9.7 12.9 77.4 12.9 

88 92.4 7.6 13.2 79.2 13.2 

90 94.5 5.5 13.5 81 13.5 

92 96.6 3.4 13.8 82.8 13.8 

94 98.7 1.3 14.1 84.6 14.1 

95 99.75 0.25 14.25 85.5 14.25 

Quick Reference for approximate expected dose based on 

weight—refer to provider order for actual dosing 

ILOPROST DOSING 

• Dose range: 0.5 to 2 nanogram/kg/min   

• Lower starting rate of 0.25ng/kg/min in patients with severe hepatic 
or renal dysfunction but can titrate to same max/goal dose of 2ng/
kg/min 

• Rate is adjusted to individual tolerability. If headaches, hypotension,  

tachycardia, palpitations, nausea, vomiting or facial flushing, decrease the 
infusion rate by  0.5ng/kg/min and re-assess 30 minutes later (these are dose
-related side effects; usually quickly disappear with dose reduction)  

• Continue infusion for a total of 6 hours. Mix an additional bag as needed.  

• Repeat infusion daily for a total of 2-3 days. Consult pharmacist for admin-
istration times  

• If patient tolerates infusion well on Day 1 and 2, may initiate infusion at  

maximum infusion rate on Day 3 

Dosing Guidelines 
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Clinical Practice Guideline (CPG)  

Hypothermia & Frostbite 
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Rewarming 

• Bair hugger 

• Warm blankets 

• Warm room 

• Circulating water mattress 

• Radiant warmer 

• Warm fluids/blood 

• Heated Oxygen 

• Blankets (non-heated) 

• Ensure clothing is dry/

remove wet clothing 
 

Passive Examples: 

• Arteriovenous rewarming 

• ECMO 

• Cardiopulmonary bypass 

• Bladder lavage 

• Gastric Lavage 

• Colonic Lavage 

• Thoracic Lavage 

• Esophageal warming 

• Hemodialysis 

Active Examples: 

Invasive Examples: Non-Invasive Examples: 

http://dx.doi.org/10.1016/j.burns.2017.04.016
http://dx.doi.org/10.1016/j.burns.2017.04.016

