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Backround

Treatment of acute traumatic pain is a core task for mountain rescue services.
Intravenous access, however, is often difficult, and the vast majority of
missions are carried out without a physician at the scene. The spectrum of
analgesics available for use by non-physician personnel is limited. Inhaled
analgesics, such as methoxyflurane, might prove useful, but currently no data
exist on their application by non-physicians in the alpine setting.

Methods

Prospective observational alpine field study. Over a period of 15 months,
patients suffering traumatic injury and moderate to severe pain (pain score >
5) after downhill bike accidents in the Tyrol mountains (1,362m to 2,666m
above sea level) were enrolled. Teams of four mountain rescue service
members, one of them a trained EMT, treated the patients with 3ml of
methoxyflurane by inhaler. We measured efficacy as reduction in pain from
baseline to 15 minutes after treatment on a numerical rating scale. Safety was
assessed by change in vital signs or occurrence of side-effects. Sample-size
calculations were based on the efficacy-outcome and yielded a need for 20
patients at a power of 0.8.
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Abb. 1: Inhalator Device Methoxyfluran (Quelle: Hersteller)

Results

From June 29, 2020 to September 30, 2021, a total of 20 patients (two
females, mean age 37 years) were included. The mean age of the patients was
37 years (range 18-51 years). The most common indication for pain therapy
was shoulder injury (n = 11, 55%), followed by injury of the forearm (n = 4,
20%), and injury of the chest (n = 3, 15%). The mean time from emergency call
to arrival on-scene was 13min (range 1 - 23 min). The mean sea level of the
emergency locations was 1,910m (SD 278m), and the mean ambient
temperature was 16°C (SD 4°Q).

Initial NRS pain scale was 7.2 (SD 1.0) points. Reduction in NRS pain scores
within 15mins, the primary efficacy outcome, was significant by 2.9 points
(95% CI 2.2 to 3.6; SD 1.4; p<0.001). Age, BMI, sex, region of injury, and
initial pain score had no significant influence on this effect. Regarding the
primary safety outcome, no relevant deterioration of vital signs, and none of
the pre-defined major side effects were observed. Eight patients reported
light-headedness, and four reported dizziness, with no cases of respiratory
depression, agitation, nausea or vomiting

Before initiation of pain therapy all patients included in the study would have
required an emergency physician for treatment of pain, according to local
protocol. Fifteen minutes after the start of inhalation, adequate analgesia was
achieved in 13 patients (65%), whereas an emergency physician was still
needed for extended analgesia in the remaining seven patients (35%). Initial
NRS pain scale of those seven patients was slightly higher (7.7 points)
compared to patients not needing extended analgesia later on (6.9 points).

Conclusion

This is the first study to demonstrate the efficacy and safety of pain therapy
with methoxyflurane by EMTs in alpine rescue operations. EMT-guided
analgesia with methoxyflurane in the moderate altitude alpine rescue setting
provided appropriate reduction of pain at the same high level of safety as
previously described in other settings. This approach could reduce the need
for emergency physicians to provide procedural analgesia in hemodynamically
stable patients with non-life threatening injuries. In some circumstances,
noninvasive analgesia will be the only available option at all.

N=20

Efficacy

Reduction of NRS within first 15 min (mean, 95% Cl) 2.9 (2.2-3.6) (p<0.001)

NRS at 0 min (mean, SD) 7.2 (1.0)

NRS at 5 min (mean, SD) 5.5 (1.5)

NRS at 10 min (mean, SD) 4.8 (1.6)

NRS at 15 min (mean, SD) 4.4 (1.9)

NRS at 20 min (mean, SD) 4.1 (1.5)

Need for further analgesia by physician (n, %) 7 (35%)

Safety

Major side-effects (n, %)

Relevant change in vital signs*
malignant hyperthermia
respiratory depression

nausea

vomiting

agitation

Minor side-effects (n, %)

8 (40%)
4 (20%)

- dizziness
- light-headedness

Tab 1: Primary and secondary outcomes
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