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Abstract

Accidental Hypothermia is a rare finding in the rescue service in Germany, whereas it could play a realistic role in military missions in cold environment. I present a case report of the SAR-Service of the German Air Force, Air Transport Wing 61 in Penzing. In the following case a 65 year old man was rescued after he had broken in a frozen lake. After 27 minutes swimming in ice water he was rescued by a SAR-helicopter, uncommonly drawn out fixed only at the skid due to lack of time for preparing the cable winch. The first body check showed a decreased GCS of 11 and an unstable circulation with absolute arrhythmia. After removal of the cold and wet clothing and wrapping in rescue blankets he was intubated to save vital parameters. As narcotics ketanest and dormicum were used, initially in combination with listhenon without sideeffects.  All drugs used for initial therapy showed normal effects. 60 minutes after the rescue the temperature measured by tympanometer showed 27,4°C. He was transferred by helicopter to the Universal Hospital Großhadern in Munich where intensive care therapy and active external warming by convective rewarming as well as active internal warming by airway rewarming and warm infusions was continued. 7 days later he was discharged without neurological or extremity damage.

Due to lack of studies concerning accidental hypothermia there is no specific recommendation for therapy, but two fundamental parts are rewarming and securing the vital parameters.

1. Case Report

1.1
General Information

The Search and Rescue (SAR)-Service in Germany is covered by the German Air Force and the German Navy in costal regions. Helicopters used for the SAR-Service in South Germany are based on the Air Transport Wing 61 in Penzing which is located about 50 km west of Munich. For the SAR-Service the helicopter Bell UH-1D is used, which has been reliable for many years. It is equipped with an intensive care unit for one patient as well with a 45m cable winch. A second helicopter for primary winch missions like mountain rescue is equipped with less monitoring devices and without stretcher to save weight and increase the flying performance. The crew consists of one pilot, one navigator, one paramedic and from case to case one flight surgeon. 

1.2
The Accident 

It was a cold winter day with ambient temperature of -5°C. Flying back from Munich to the helicopter base in Penzing on the final approach we received an emergency call from the emergency coordination center that a man broke into the Wessling Lake, located between Munich and Penzing, while crossing it with his cross-country-skies. After a 7-minutes-flight we arrived at the site and found one man in an ice hole in the middle of the lake, trying to get out of the hole without success. The attempt of the force of fire brigade to rescue the man by ground had failed because they broke into the ice as well (see figure 1). Therefore the only solution to rescue the man would be by air. 

Figure 1:
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1.3
The Rescue

To activate the winch of the helicopter we had to shut down the engine and switch the power line from the emergency unit to the winch. But as we saw the patient beginning to sink we decided to try to rescue him by any way that goes. Our attempt was to approach from the side to put the helicopter above the man to prevent him from the down wash effect to push him down the surface. As the pilot lost visual contact to the patient when hovering over the man, he had to be talked down (see figure 2).

Figure 2:


Hovering a few centimetres over the ice we hoped that the man could grab the skid and pull himself up, but unfortunately he was too weak. Therefore the paramedic had to leave the helicopter and sit on the skid. In this position and with the help of a rescue sling he managed to catch one arm of the man and put the arm around the skid and fixed him (see figure 3).

Figure 3:


Then we took off vertically and pulled the patient out of the ice hole (see figure 4). 

Figure 4:


With the patient hanging on the skid just fixed with his arm we hovered to the cost line to set him off (see figure 5), where the meanwhile arrived ambulance crew received him and took him to the ambulance car (figure 6). 

Figure 5:


Figure 6:


Due to the downwash the helicopter had to turn around before it could set off its medical crew as well. 

1.4
Clinical Situation

All in all the patient was exposed 27 minutes to ice water before he was rescued.

The first body check showed the patient conscious, but very agitated with a Glasgow Coma Scale of 11, that means eyes open, but unable to talk adequate words and with normal flexion reaction of the extremities.  He was breathing spontaneously, whereas no pulsoximetrie was possible due to enormous muscle fibrillation of the whole body. The circulation was low with a systolic blood pressure of 80 mm Hg with a frequency of 63 per minute. No temperature was measured initially because of the lack of a thympanometer in the ambulance car. The electrocardiogram showed a sinus rhythm with an alterated QRS-complex. No injuries were found.

1.5
Preclinical Treatment

We determined a short guideline for this patient, regarding the acute hypothermia as the main diagnosis. There could be complications like after drop by manipulating of the extremities or ventricular fibrillation and cardiac arrest. It was unclear whether drugs would have a normal effect. The hospital of destination should be equipped with a cardiopulmonary bypass device for blood rewarming in case of a cardiac arrest.

In a first step we began with the passive rewarming by taking  off the wet suits of the patient and wrapping him into two Sirius Warming Blankets. In a second step we secured his circulation by giving him two venous lines and began the active internal rewarming by infiltration of warm infusions. As I regarded him in risk of fainting and pulmonary aspiration I decided to secure his airways by endotracheal intubation. For necessary anesthesia 50 mg of Esketamin and 10 mg of Midazolam was given in a first shot. Due to massive contraction of the chaw muscles 100 mg Succinylchlorid was given as well. All drugs showed a normal effect as in normothermic patient and the endotracheal intubation was performed without complications. 

The patient was prepared for the airlift to the Munich University Hospital Grosshadern in 5 minutes flight distance with electrocardiogram monitoring, blood pressure monitoring and capnometria monitoring. Additional defibrillation pads were attached. 

In the helicopter 60 minutes after the rescue the thympanic temperature was taken as 27,4°C. Meanwhile the circulation situation had increased with a systolic blood pressure of 100 mm Hg and a heart rate of 65/min after infusion of 2500 ml of NaCl. The patient was ventilated with normal parameters, respiration volume of 650 ml, respiration rate of 11, PEEP 4 mm Hg.

1.6
Clinical Treatment

With stable circulation parameters the patient was consequently rewarmed by non-invasive active external rewarming, that is convective rewarming, which lifted his body temperature gradually, so that he could be extubated after another 24 hours. After another 24 hours of intensive monitoring he was transferred to a normal ward. Finally he was dismissed after 5 days of treatment in good conditions without freezing injuries and neurological symptoms and returned to daily activities after another 2 days.

1.7
Conclusion

Due to lack of studies in acute hypothermia no evidence based medicine could be applied in the first life support. But nevertheless the stabilisation of the vital parameters as well as the rewarming are two main pillars of the first life support. There is no general recommendation whether real life support should be performed on site or an early transport to hospital increases the outcome of the patient.
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