Additional file 1
Prehospital invasive blood pressure monitoring – A scoping review

Table S1 - Search strategy used for PubMed.
	Pubmed
	„Blood Pressure Monitors"[Mesh] OR "Vascular Access Devices"[Mesh] OR Intra-Arterial Line* OR Intra Arterial Line* OR Line*, Intra-Arterial OR Arterial Line* OR Line*, Arterial OR "arterial cannula" OR "artery catheter" OR "invasive blood pressure" OR IBP OR "continuous blood pressure" OR "intra arterial pressure" OR "invasive arterial pressure*")  
AND
("Emergency Medical Services"[Mesh] OR Prehospital OR pre-hospital OR "out-of-hospital" OR "out of hospital“)



Table S2 – Search strategy used for EMBASE.
	EMBASE
	emergency care/ or emergency transport/ or (prehospital emergency or prehospital or pre-hospital or prehospital critical care or out of hospital or out-of-hospital).ab,kf,ti. 
AND
artery catheter/ or arterial cannula/ or arterial pressure/ or (Prehospital arterial cannulation or arterial blood pressure measurement or invasive blood pressure or IBP or radial artery or intra-arterial blood pressure or arterial line or invasive arterial pressure).ab,kf,ti.



Table S3 - Search strategy used for Medline.
	MEDLINE
	emergency care/ or emergency transport/ or (prehospital emergency or prehospital or pre-hospital or prehospital critical care or out of hospital or out-of-hospital).ab,kf,ti. 
AND
artery catheter/ or arterial cannula/ or arterial pressure/ or (Prehospital arterial cannulation or arterial blood pressure measurement or invasive blood pressure or IBP or radial artery or intra-arterial blood pressure or arterial line or invasive arterial pressure).ab,kf,ti.



Table S4 – Search strategy used for Cochrane Central Register of Controlled Trials (CENTRAL).
	CENTRAL
	(Prehospital arterial cannulation or arterial blood pressure measurement or invasive blood pressure or IBP or radial artery or intra-arterial blood pressure or arterial line or invasive arterial pressure).ti,kw,ab. 
AND
(prehospital emergency or prehospital or pre-hospital or prehospital critical care or out of hospital or out-of-hospital).ti,kw,ab.



Table S5 - Search strategy used for CINAHL.
	CINAHL
	(Prehospital AND arterial AND cannulation) OR (arterial AND blood AND pressure AND measurement) OR (invasive AND blood AND pressure) OR IBP OR (radial AND artery) OR (intra-arterial AND blood AND pressure) OR (vascular AND access) OR (arterial AND line) OR (invasive AND arterial AND pressure) 
AND 
(prehospital AND emergency) OR prehospital OR pre-hospital OR (prehospital AND critical AND care) OR (out AND of AND hospital) OR out-of-hospital



Table S6 - Data extracted for the scoping review.
	Author (Year)
	n
	Indication
	Operator profession
	Cannulation site
	Cannulation technique
	Cannulation success
	Prehospital time
	Complications
	Measurement agreement (IBP vs. NIBP)
	Actions based on IBP monitoring

	Low (1988)
	20
	20 (100%) secondary transport
	
	10 (50%) femoral, 9 (45%) radial, 1 (5%) brachial
	
	
	
	
	SBP: mean difference 0 (±33) mmHg; MAP: mean difference 10 (±15) mmHg
	

	Runcie (1990)
	22
	22 (100%) secondary transport
	
	3 (14%) femoral, 16 (73%) radial, 3 (14%) brachial
	
	
	
	
	ratio: bias 0.71 (LLOA 0.54, ULOA 0.93)
	

	Runcie (1990)
	44
	44 (100%) secondary transport
	
	2 (5%) femoral, 33 (75%) radial, 3 (7%) brachial, 6 (14%) dorsalis pedis
	
	
	
	
	4 oscillometric devices under-read SBP and over-read DBP. Wide limits of agreement
	

	Duchateau (2003)
	46
	32 (69%) CPR/ROSC, 4 (9%) hemorrhagic shock, 10 (22%) other
	physician
	43 (93%) femoral, 3 (7%) radial
	
	76%
	6.1 (±3.0) min (kit opening to first measurement
	none
	
	

	Pirrallo (2005)
	22
	22 (100%) CPR/ROSC
	physician (emergency medicine)
	22 (100%) femoral
	guidewire
	mean 3.4 cannulation attempts
	13.6 (±9.6) and 15.0 (±12.6) min in the two study groups (arrival to first measurement)
	
	
	

	Sende (2009)
	94
	51 (54%) ROSC, 18 (19%) septic shock, 8 (9%) cardiogenic shock, 4 (4%) hypovolemic shock, 10 (11%) TBI, 3 (3%) stroke
	physician (senior  in emergency medicine or anesthesia)
	50 (53%) femoral, 44 (47%) radial
	guidewire
	86%
	12 (IQR 10 to 13) min (kit opening to first measurement)
	12 (13%) minor hematoma
	SBP: mean difference 0.1 (±38) mmHg; DBP: mean difference 4.2 (±27) mmHg
	vasoactive treatment modified (54%)

	Duchateau (2010)
	29
	29 (100%) CPR/ROSC
	
	29 (100%) femoral
	guidewire
	
	
	
	
	

	Wildner (2011)
	137
	50 (36%) CPR, 23 (17%) ROSC, 33 (24%) resp. failure, 31 (23%) unconsciousness, 15 (11%) cardiac, 23 (17%) other (multiple indications possible)
	
	5 (4%) femoral, 103 (90%) radial, 7 (6%) brachial
	direct puncture
	84% overall, 49% first attempt, 80% within 3 attempts
	2 (IQR 1 to 3) min (arterial cannulation), 3 (IQR 2 to 4) min (IBP set preparation)
	3 (2%) disturbance of care process
	
	actions due to measurement (51%)

	Hoppu (2011)
	2
	2 (100%) CPR
	physician
	2 (100%) femoral
	
	
	10.2 min (physician on scene to access)
	
	
	

	Ducors (2011)
	25
	25 (100%) CPR/ROSC
	
	25 (100%) femoral
	guidewire
	76% (within 15 min)
	
	
	
	

	McMahon (2012)
	56
	56 (100%) secondary transport
	
	
	
	
	
	
	SBP: bias -3.8 (LLOA -40.6, ULOA 33.1) mmHg; MAP: bias 0.5 (LLOA -23.6, ULOA 24.6) mmHg
	

	Sainio (2015)
	4
	4 (100%) CPR/ROSC
	physician
	4 (100%) femoral
	guidewire
	
	
	
	
	

	Joynes (2016)
	67
	67 (100%) septic shock
	
	
	
	
	
	
	
	

	Mirek (2017)
	21
	21 (100%) CPR/ROSC
	
	
	guidewire
	
	
	
	
	

	Fok (2019)
	19
	
	physician (consultant or registrar, either ICU, anesthesia, emergency medicine or GP)
	
	
	
	23.8 (95%-CI 8.8 to 38.8) min (prolongation due to placement)
	
	
	

	Berve (2022)
	210
	210 (100%) CPR/ROSC
	physician (anesthesia)
	
	
	
	
	
	
	

	Nelskylä (2022)
	75
	75 (100%) CPR/ROSC
	physician (senior registrar or consultant in anesthesia)
	
	sonography optional
	
	
	
	
	

	Eichlseder (2024)
	181
	181 (100%) TBI
	physician
	
	
	
	1 (95%-CI -6 to 7) min (prolongation due to placement)
	
	
	

	Perera (2024)
	221
	79 (36%) CPR/ROSC, 83 (38%) trauma, 59 (27%) not reported
	
	34 (15%) femoral, 155 (70%) radial, 32 (15%) unknown
	
	
	
	
	<20 mmHg difference in 64% of SBP, <20 mmHg difference in 76% of DBP and <10 mmHg difference in 55% of MAP
	

	Butterfield (2024)
	1083
	546 (50%) CPR, 322 (30%) trauma, 215 (20%) medical emergencies
	79% by physicians, 21% by critical care paramedics
	101 (9%) femoral, 869 (80%) radial, 67 (6%) brachial, 46 (5%) unknown
	guidewire and mandatory sonography (femoral), direct puncture and optional sonography (radial)
	
	27 (IQR 15 to 42) min (arrival to first measurement, partly on scene and en route)
	1 (0.1%) brachial occlusion
	
	

	Yin (2024)
	56
	56 (100%) CPR/ROSC
	physician (anesthesia)
	
	
	74% (femoral); 100% (radial)
	18 (IQR 12 to 23) min (emergency call to placement)
	
	
	

	Aziz (2024)
	80
	80 (100%) CPR/ROSC
	physician
	37 (46%) femoral, 33 (41%) radial, 6 (8%) brachial, 4 (5%) unknown
	guidewire and mandatory sonography (femoral), direct puncture and optional sonography (radial)
	
	
	
	
	

	Ringen (2024)
	708
	221 (31%) cardiac, 90 (13%) trauma, 46 (7%) vascular, 84 (12%) respiratory, 120 (17%) neuro, 40 (6%) infection, 30 (4%) gastric, 2 (0.2%) obstetric, 75 (11%) other
	physician (consultant anesthetist)
	
	
	
	
	
	
	

	Sin (2025)
	322
	198 (62%) trauma, 124 (38%) medical
	
	16 (5%) femoral, 276 (86%) radial, 19 (6%) brachial, 11 (3%) unknown
	guidewire (femoral, direct puncture (radial)
	
	
	1 (0.3%) brachial occlusion; 2 (0.6%) delayed CRT, 4 (1%) localized skin erythema
	
	



CI, confidence interval; CPR, cardiopulmonary resuscitation; CRT, capillary refill time; DBP, diastolic blood pressure; GP, general practitioner; IBP, intraarterial blood pressure; ICU, intensive care unit; IQR, interquartile range; LLOA, lower limits of agreement; MAP, mean arterial pressure; min, minute; n, number of included patients; NIBP, non-invasive blood pressure; RCT, randomized controlled trial; ROSC, return of spontaneous circulation; SBP, systolic blood pressure; TBI, traumatic brain injury; ULOA, upper limits of agreement

