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MILITARY MEDICINE, 180, 3:68, 2015

Evolution of Pararescue Medicine During Operation
Enduring Freedom

Lt Col Stephen Rush, USAF MC*; Eric Boccio, BS†; Chetan U. Kharod, MD, MPH‡;
Jason D’Amore, MD†

ABSTRACT This article highlights recent advances made in U.S. Air Force Pararescue Medical Operations in
relation to tactical evacuation procedures. Most of these changes have been adopted and adapted from civilian medicine
practice, and some have come from shared experiences with partner nations. Patient assessment includes a more
comprehensive evaluation for hemorrhage and indications for hemorrhagic control. Ketamine has replaced morphine
and fentanyl as the primary sedative used during rapid sequence intubation and procedural sedation. There has been an
increasing use of the bougie to clear an airway or nasal cavity that becomes packed with debris. Video laryngoscopy
provides advantages over direct laryngoscopy, especially in situations where there are environmental constraints such as
the back of a Pave Hawk helicopter. Intraosseous access has become popular to treat and control hemorrhagic shock
when peripheral intravenous access is impractical or impossible. Revisions to patient treatment cards have improved the
efficacy and compliance of documentation and have made patient handoff more efficient. These improvements have
only been possible because of the concerted efforts of U.S. Air Force and partner platforms operating in Afghanistan.

INTRODUCTION
Pararescuemen (PJs) are tactical and technical rescue special-

ists who also undergo Paramedic certification during their

training. In addition, PJs receive further training in military

prehospital care, invasive battlefield procedures, and other

protocols and techniques emphasized in rescue scenarios.

Various aspects of this training regimen are introduced and

accomplished in both the Pararescue Schoolhouse as well as

subsequent training on reaching home station. Pararescue

medical operations include principles of Tactical Combat

Casualty Care (TCCC), civilian paramedic medicine, dive

medicine, life and limb saving invasive procedures, and wil-

derness medicine. The maintenance of medical skills is com-

plicated by the need to maintain many other currencies

related to mobility, tactical, and technical rescue skills.

Policies and practices are generated and approved by the

Pararescue Medical Operations Advisory Board. Internal guid-

ance from board certified physicians in Emergency Medicine,

Anesthesiology, and Surgery provide oversight and quality

review. In the past few years, attention has focused on the Air

Force Trauma Service to develop guidelines and policy as well

as the Joint Trauma System in setting policy and guidance.

Working closely with the Trauma Surgeons has allowed U.S.

Air Force (USAF) PJs to effectively provide continuity of care

from the point of injury to the operating room.

In instances where there is a need to develop a new treat-

ment policy in response to a certain locale or mission, the

local flight surgeon is responsible for its development and

implementation, which includes the necessary and appropri-

ate training. For example, when packed red blood cells

became available in December 2010, a proof of concept was

performed in 2013 on the use of fresh frozen plasma.

Oversight of care provided by the PJs is under the license

of the assigned flight surgeon. In the absence of a flight

surgeon, PJs are directed to practice in accordance with the

Pararescue Medical Operations Handbook or the U.S. Special

Operations Command Advanced Tactical Paramedic book

when conducting military or humanitarian assistance opera-

tions. In addition, in situations where PJs are performing civil

operations, they are not only under the license of their medi-

cal director (flight surgeon), but also under the guidelines of

regional Emergency Medical System (EMS) policies.

The primary and classic mission of PJs is to perform

search and rescue to locate, stabilize, and recover downed

aircrew in any location and at any time. This mission has

expanded to include recovery of isolated personnel on behalf

of the Department of Defense in a variety of other settings.

For example, in 2009, a Fragmentation Order was issued to

have Air Force Rescue, including PJs, flying on HH-60s and

C-130s, and to perform Tactical Evacuation (TACEVAC)

in Afghanistan to augment U.S. Army assets performing

medical evacuation (MEDEVAC). Several bases were used.

A typical alert team included a pair of HH-60s with a Combat

Rescue Officer and 5 PJs between the 2 airframes.

New medical tactics during tactical field care and rotary

wing medical operations have emerged from USAF Pararescue
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participation in TACEVAC in Afghanistan. Collectively, these

comprise a portion of Pararescue Medical Operations during

Combat Search and Rescue. Building on TCCC, data from this

conflict and themes from civilian emergency medicine practice

have formed the basis for modernizing PJ medical operations.

Although there are several tactical and technical rescue capa-

bilities that distinguish USAF Pararescue from the other 2

platforms operating in Afghanistan, U.S. Army MEDEVAC

(DUSTOFF) and the British Medical Emergency Response

Teams (MERT), topics discussed herein focus on recent

changes to Pararescue medical care regarding tactical field care

and evacuation, specifically patient assessment, use of keta-

mine, approaches to advanced airway management, intra-

osseous (IO) access, and patient documentation.

PATIENT ASSESSMENT
As data from Operation Iraqi Freedom and Operation Endur-

ing Freedom have been analyzed, it has become clear that the

patterns of hemorrhagic death have changed from the times

of the Vietnam War. Hemorrhage from major trauma repre-

sents the predominant mechanism of death of potentially

survivable injuries from the torso (48%), extremity (31%),

and junctional (cervical, axillary, inguinal) (21%) regions.1

Patient assessment follows the MARCH algorithm identified

in TCCC protocols: M-massive hemorrhage, A-airway,

R-respiration, C-circulation (diagnose and treat shock), H-head

and hypothermia. PJs formally perform a “blood sweep,”

including both visual and tactile (especially important in low-

light environments) examinations of all surfaces. The exami-

nations begin at the extremities and are meant to determine

whether a tourniquet is indicated for control of life-threatening

extremity hemorrhage. Afterwards, a blood sweep of the

cervical, axillary, and inguinal regions is performed on each

side of the patient to search for junctional hemorrhage and to

determine the need for direct pressure, hemostatic gauze, or a

junctional tourniquet.

According to Advanced Trauma Life Support (ATLS) and

U.S. National Registry of Emergency Medical Technician

standards, providers are instructed to expose and roll the

patient to examine the back after treating hemorrhage,

inserting IV catheters, and performing airway and respiratory

interventions.2 USAF Pararescue protocols have been slightly

modified to include rolling the patient and examining the back

earlier in the assessment algorithm, at the end of the “M” or

“R” steps looking for massive bleeding or chest wall defects,

but before the diagnosis and treatment of shock.

Finally, because of the high rate of genital injury in blast

victims, documentation of the status of the genitals in all

patients is required. Necessitating this documentation ensures

a comprehensive secondary survey will be accomplished, even

during combat casualty assessment. This has profound impacts

on extended care if evacuation is not possible and has led

to adoption of strategies incorporating suprapubic aspiration

in lieu of placing an indwelling catheter.

Ketamine

Historically, the use of morphine in trauma patients, many of

whom were in pain and experiencing the early stages of hem-

orrhagic shock, was plagued by concerns about hypotension,

loss of airway, and depression of the central respiratory drive.

These concerns initially led to, and perhaps still influence, the

underuse of parenteral analgesics for patients in severe pain.

Morphine also had variable response as an analgesic when

administered during cases of severe battlefield trauma.3

Fentanyl seemed to be incrementally better with a slightly

reduced toxicity profile and potentially enhanced analgesic

effects. Fentanyl also gained widespread popularity over mor-

phine because of its ease of administration and dosage regula-

tion. A fentanyl “lollipop” (oral transmucosal fentanyl citrate)

consisting of a white lozenge on a stick, can be inserted inside

the cheek allowing the medication to be absorbed by the tissues

in the mouth effectively and rapidly, usually within 5 minutes.

The relatively small, but influential, study by Kotwal et al4

about the employment of fentanyl lozenges in combat set the

stage for improved battlefield analgesia and further review of

this critical patient care area. However, as a potent opioid, the

side effects of fentanyl are similar to those of morphine and

are thus of significant concern.

Although ketamine has commonly been used in the civil-

ian pediatric emergency medicine setting, it is only recently

making a return to the adult emergency medicine setting and

is infrequently administered in the prehospital environment.

After interacting with and reviewing the protocols of British

MERT teams at Camp Bastion in Afghanistan, PJs began

to use ketamine and had positive experiences that led to its

use as the parenteral analgesic of choice for traumatic pain.

Because of its efficacy and reduced side effect profile vis-à-vis

blood pressure, airway, respiration, and nausea and vomiting,

ketamine has evolved into the primary parenteral analgesic

for trauma in pararescue medical operations. Fentanyl is still

administered for specific etiologies (chest pain, abdominal

pain, burns, etc.). However, ketamine is routinely used as the

third step for traumatic pain after meloxicam/acetaminophen

and transmucosal fentanyl citrate in the stepwise approach for

management of increasing pain.

The dissociative effect of ketamine will hopefully trans-

late into decreased recollection of the event with secondary

reduction in chronic pain syndrome and post-traumatic stress

disorder.5 With this broad successful use of ketamine, PJs do

not use morphine unless it is the only medication available

for analgesia. As data collection on the efficacy of ketamine

in TACEVAC continues, there has become an anecdotal

awareness of its success in providing adequate pain relief,

particularly after an initial dose. This has important implica-

tions in the tactical and rescue environments, and steps have

been taken to prospectively examine ketamine’s efficacy.

One of the essential considerations in tactical medicine is

the employment of equipment and gear having more than one

use. Ketamine is just such a medication. In addition to serv-

ing as the primary intravenous (IV), IO, and intramuscular
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medication for analgesia in combat trauma for pararescue,

ketamine is also used as the primary sedative for rapid

sequence intubation and procedural sedation. The simplest

rapid sequence intubation protocol includes 150 mg of keta-

mine and 150 mg of succinylcholine. U.S. Special Operations

Command Guidelines (in the Advanced Tactical Paramedic

Book) have adopted the use of 20 mg of ketamine in conjunc-

tion with 2 mg of midazolam for procedural analgesia and

sedation, for example, in cases involving patients who were

sufficiently alert to experience the pain and discomfort, life or

limb-saving procedures such as cricothyrotomy, finger or tube

thoracostomy, and field amputation. Procedural analgesia/

sedation is also particularly attractive for extreme rescue sce-

narios during which PJs retrieve patients. For example, a

ketamine-based procedural analgesia protocol is standard for

painful extrications from structural collapse, motor vehicle

and airframe mishaps, as well as for sedation during frighten-

ing litter hoists into helicopters such as those performed off

of ships at sea.

Advanced Airway Management: New Uses for the
Bougie and Video Laryngoscopy

As paramedics, PJs are trained to perform endotracheal intu-

bation (ETI). It has been observed that familiarity with and

availability and use of a bougie aids ETI in the field.6,7 The

use of the bougie, a flexible plastic stylet with an angled

(coudé) tip, may facilitate difficult intubations, especially

those in which the glottic opening can only be partially visu-

alized. Once the bougie is in place, an endotracheal tube can

be passed over the bougie and correct placement can be

confirmed through traditional methods (auscultation, conden-

sation in the tube, capnography, and end-tidal CO2 detection).

The bougie is also useful in analogous cricothyrotomy settings

where placement of the bougie identifies and marks the airway

and allows for a more “relaxed” approach to pass the tube

since the airway will not be lost. This approach, currently used

by physicians in emergency departments and operating rooms,

is a field adaptation of the over-the-wire Seldinger technique

developed for placing central venous catheters, performing

needle-based cricothyrotomies, and executing small-gauge

tube thoracostomy.8

Injuries involving severe maxillofacial trauma often pose

a great challenge when the airway must be secured.9 Use of

the bougie in instances where debris is impacted in the nasal

cavity from a blast and requires reaming of the nasal pas-

sages to place a nasopharyngeal airway (NPA) is recom-

mended. Experience has shown at least two cases in which

the PJ was unable to pass an NPA because of impacted

debris. Another case involved a patient with massive facial

trauma and loss of the airway from an improvised explosive

device explosion. The patient required an immediate crico-

thyrotomy, and once access was achieved through the

cricothyroid membrane, two PJs were unable to pass the

endotracheal tube because of impacted debris in the trachea.

Only by inserting a finger and reaming the airway was the

procedure successful, and the patient did well. Therefore, it

is now recommended that an easily accessible bougie, cut to

about 6 to 8 in, to ream out dirt and debris that could

potentially clog an airway be kept with the airway adjuncts

(NPA and cricothyrotomy kit).

Video laryngoscopy (VL) is device technology that has

improved the potential for successful airway management

and ETI in the field. There is an increase in first pass success

rate and a decrease in number of esophageal intubations asso-

ciated with VL, and VL has gained popularity in many hos-

pital settings.10 Some EMS systems, such as the San Antonio

Fire Department, are fielding VL capability in their advanced

life-support ambulances. Naturally, use of advanced equip-

ment and techniques will require an investment in enhanced

education and training as well as in acquisition and mainte-

nance. A growing body of literature supports the notion that

VL is considered the gold standard for intubation in civilian

medicine and is recommended as the primary device for

patients with predicted difficult airways.11–13

Despite evidence that demonstrates an 80% success rate

and a median time to placement of 19.5 seconds,14 the role of

intubation in the prehospital setting continues to be contro-

versial. Much of the controversy stems from the fact that ETI

is a difficult and perishable skill for paramedics especially

while being practiced in uncontrolled environments. Helicop-

ter EMS personnel showed a 62% success rate within two

attempts using a relatively new device for ETI.15 Israel Defense

Forces providers were successful in 45%, 36%, and 31% of the

first, second, and third ETI attempts, respectively, with an

average of 28% success over all subsequent attempts.16 Para-

medics have difficulty obtaining ongoing clinical training of

this skill because of factors including, but not limited to, regu-

lation, lack of access, and fears of malpractice in the operating

room. In fact, it has been suggested that paramedics discontinue

intubation and rely simply on a supraglottic airway device and

bag-valve masks, although there are mixed opinions surround-

ing this idea.17

The challenges of in-hospital intubation are taken to a

new level in civilian prehospital settings, and in combat res-

cue the scenarios become more technically challenging. In

the back of an HH-60 (Pave Hawk) helicopter, standard

direct laryngoscopy (DL) is not possible because of litter

placement and space restrictions. In fact, the patient’s head

is positioned against the helicopter door. In this position, it is

impossible for the PJ to position themselves “at the head of

the bed” to perform intubation in the traditional fashion.

Essentially, the intubator can only attempt a blind/digital

intubation while straddling the patient face-to-face, or awk-

wardly attempt to intubate while sitting or kneeling to the

side of the patient, hoping to have an angle that allows ade-

quate visualization. Most rescue missions yield multiple

patients. In the rare instance with a single patient in the back

of the helicopter, it may be possible to maneuver the patient

diagonally to achieve a better intubation position.
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Because of the ability to view an image on an external

screen, VL is an ideal choice for USAF Pararescue, whose

clinical setting is usually in high risk, tactical (floor of a truck

or helo), and confined-space settings not conducive to tradi-

tional DL approaches. Because of the constraints faced by

intubators in this austere environment, USAF Pararescue has

begun to adopt VL over DL. VL allows PJs to perform ETI

from virtually any position relative to the patient:

1. PJ between the patient and door unable to visualize the

airway for DL (Fig. 1)

2. PJ kneeling on the side facing the patient, unable to

directly visualize the airway (Fig. 2)

3. PJ kneeling on the side of the patient performing VL

(Fig. 3)

IO Access

Adoption of TCCC guidelines has not only provided a frame-

work for the thoughtful and rational delivery of Combat

Medical Care in the prehospital setting, but also reduced the

incidence of preventable deaths.18 The recommendation to

use IO access when IV access is not attainable has been

a significant contribution. Recommendation for using an

18 gauge IV angiocath is sensible for medics and corpsmen

based on logistics (carrying only a single-size angiocath) and

reduced difficulty compared to using a wider bore IV. Ini-

tially, the site of choice was the sternum with specific equip-

ment set to facilitate its placement. There are, however, a

number of sites on the body that have been successfully used

for placement of IO access. The humeral head and the tibial

tuberosity are now commonly used in civilian prehospital and

emergency department practice. Given the probability that

combat-injured patients may have limb damage precluding

reliance on just one limb, education and training of para-

medics to utilize multiple access locations without difficulty

is recommended.19
FIGURE 1. Pararescueman crammed between the patient and the door
unable to visualize the airway for direct laryngoscopy.

FIGURE 2. Pararescueman kneeling on the side of the patient unable to
visualize the airway properly for direct laryngoscopy.

FIGURE 3. Pararescueman kneeling on the side of the patient comfort-
ably intubating with a video laryngoscopy. The screen may be held by an
assistant or placed on the patient’s chest.
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USAF Pararescue has adopted the humeral head as a pri-

mary IO site in adults for the following reasons:

1. Many, if not most, of patients in hemorrhagic shock

have sustained blast trauma and often are missing one

or both tibias due to amputations.

2. Sternal sites may be affected by chest compressions or

impacted by body armor placement.

3. For the same environmental constraints making intuba-

tion difficult in the back of a Pave Hawk, PJs are unable

to obtain proper positioning above the patient’s head to

place a FAST-IO device.

4. Placement of a humeral head IO with a drill or manual

driver is technically easier than using a spring-loaded

sternal IO device, and has a higher first pass success rate.

5. After drilling into the bone and seating the needle, the

prepped IV line can simply be attached and is immedi-

ately functional.

6. Once all the necessary equipment is laid out in place, a

line can be established in 8 to 10 seconds, as demon-

strated using a cadaver model.20

ATLS recommendations include utilizing two lines versus

one for fluid and medication administration. ATLS, which

began primarily as an empiric approach to civilian trauma

and field resuscitation, calls for two 16 gauge lines with the

delivery of 2 L of lactated Ringer’s solution for hemorrhagic

shock. This seems logical as it allows for a larger volume of

fluid to be introduced and resuscitation can be performed

quickly if a patient needs immediate volume expansion to

protect vital organ perfusion. The insertion of two lines also

addresses issues that arise in response to TCCC’s guidance of

introducing tranexamic acid (TXA) initially. With a second

line in place, blood products or Hextend can be infused

immediately and simultaneously, rather than having to wait

10 to 15 minutes for the TXA to be administered, and may be

followed up with the administration of plasma or a second

unit of packed red blood cells or Hextend, depending on what

is available. Recently, during a 13-minute flight, two PJs

were able to successfully place two humeral head IO lines

and administer TXA and a unit of packed red blood cells

while using the additional access to push antibiotics and

ketamine. USAF Pararescue has adopted this approach as

standard hemorrhagic shock protocol (two lines, TXA, blood,

ertapenem, and ketamine PRN).

PATIENT DOCUMENTATION
When a PJ delivers a patient to an emergency room or other

medical treatment facility, verbal handoffs using the AT

MIST (A-age, T-time of injury, M-mechanism of injury,

I-injuries, S-signs and symptoms, T-treatments) format are

performed, and a written report is provided. We have revised

our patient treatment cards to follow the AT MIST format.

“AT MIS” is on the front, and the “T,” comprises the mne-

monic MARCH PAWS (M-massive bleeding, A-airway,

R-respiration, C-circulation [diagnose and treat shock],

H-head and hypothermia, P-pain, A-antibiotics, W-wounds,

S-splinting) is on the back of a single 4 + 5 or 5 + 7 inch

weatherproof piece of paper.

The AT MIS format is on the front of the card so that

the PJ can use it as a reference for the verbal handoff, and

it represents one of the most thorough formats to identify

the patient and his/her clinical situation. “Treatment” in the

format of MARCH PAWS is on the back of the card and

represents the treatment algorithm used by USAF Pararescue.

This acronym encompasses over 90% of the potential care to

be rendered during the tactical field care and tactical evacuation

phases of TCCC, and is set up so that most of the treatments

rendered can be annotated by circling the treatment or filling

in blanks. Finally, when the PJ documents care provided,

he is also prompted by the treatment card to make sure criti-

cal interventions have been performed, for example, to

administer antibiotics if an open wound is present, or to

prevent hypothermia.

CONCLUSION
Pararescue medicine during tactical field care and TACEVAC

in Operation Enduring Freedom has progressed with the use of

new medications, equipment, and techniques. USAF Parares-

cue has learned from its British colleagues in MERT, applied

principles and techniques from American civilian medicine,

utilized data from the conflict, and used TCCC as a basis to

evolve and optimize the medical care delivered on the battle-

field and in the back of a Pave Hawk.

Ketamine has proven to be a potent analgesic with an

improved toxicity profile over opioid analgesics, while also

meeting the need of an excellent procedural sedative and anal-

gesic in tactical settings. VL is considered by many to be better

than DL, and has the added benefit of alleviating the positional

restraints imposed by enclosed spaces and patient positioning

as well as the noise, vibrations, and banking that commonly

occurs in the back of a Pave Hawk. The simple use of two

access lines instead of one and the utilization of the humeral

head as the primary site for IO access have improved the

TABLE I. Summary of Pararescue Medical Tactics Adopted
During Operation Enduring Freedom

1. Incorporation of junctional site examination during the blood sweep

2. Rolling the patient early in the primary survey relative to civilian

protocols

3. Use of ketamine as the primary analgesic for severe traumatic pain,

as a sedative for rapid sequence intubation, or use in procedural

analgesia/sedation

4. Use of a short piece of bougie to assist in clearing nasal passages

or trachea obstructed by blast debris

5. Incorporation of video laryngoscopy in the helicopter to make

intubation more feasible

6. Use of bilateral humeral head IO lines for rapid vascular access

for combat related hemorrhagic shock

7. Creation of a patient care card which follows the flow of optimal

casualty care and serves as a checklist – not just a place of

documentation – allowing for seamless care and handoff by the PJ
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ability to manage hemorrhagic shock, even during short flights.

Streamlined documentation has improved PJ success and effi-

ciency in handoff to emergency department personnel, and has

been a performance improvement/quality assurance measure to

ensure optimal care in suboptimal settings (Table I).

USAF PJs are committed to providing tactical and techni-

cal rescue while delivering the best emergency medical and

trauma care possible to those in need. Although these advances

in medical care for PJs was in large part related to answering

the need to support Army MEDEVAC, it is unknown if this

opportunity will arise in the future. In the meantime, PJs will

continue to support various operations that require this exper-

tise and train on these capabilities so that they may improve

their response when needed. To do this, USAF Pararescue will

continue to incorporate recommendations, guidelines, and pro-

tocols from American civilian and military medicine, TCCC,

as well as the best practices from partners to provide the best

care to those in harm’s way.

REFERENCES

1. Eastridge BJ, Hardin M, Cantrell J, et al: Died of wounds on the battle-

field: causation and implications for improving combat casualty care.

J Trauma 2011; 71(1 Suppl): S4–8.

2. American College of Surgeons (ACS): Advanced Trauma Life Support

Program for Doctors, Ed 6. Chicago, IL, ACS, 2004.

3. Holbrook TL, Galarneau MR, Dye JL, Quinn K, Dougherty AL: Mor-

phine use after combat injury in Iraq and post-traumatic stress disorder.

N Engl J Med 2010; 362(2): 110–7.

4. Kotwal RS, O’Connor KC, Johnson TR, Mosely DS, Meyer DE,

Holcomb JB: Novel pain management strategy for combat casualty care.

Ann Emerg Med 2004; 44: 121–7.

5. Womble AL: Effects of ketamine on major depressive disorder in a

patient with posttraumatic stress disorder. AANA J 2013; 81(2): 118–9.

6. Jabre P, Combes X, Leroux B, et al: Use of gum elastic bougie for

prehospital difficult intubation. Am J Emerg Med 2005; 23(4): 552–5.

7. Nocera A: A flexible solution for emergency intubation difficulties. Ann

Emerg Med 1996; 27(5): 665–7.

8. Melker JS, Gabrielli A: Melker cricothyrotomy kit: an alternative to the

surgical technique. Ann Otol Rhinol Laryngol 2005; 114(7): 525–8.

9. Marciniak D, Smith CE: Emergent retrograde tracheal intubation with a

gum-elastic bougie in a trauma patient. Anesth Analg 2007; 105(6):

1720–1.

10. Lakticova V, Koenig SJ, Narasimhan M, Mayo PH: Video laryngoscopy

is associated with increased first pass success and decreased rate of

esophageal intubations during urgent endotracheal intubation in a med-

ical intensive unit when compared to direct laryngoscopy. J Intensive

Care Med 2015; 30(1): 44–8.

11. Jones BM, Agrawal A, Schulte TE: Assessing the efficacy of video

versus direct laryngoscopy through retrospective comparison of 436

emergency intubation cases. J Anesth 2013; 27(6): 927–30.

12. Kory P, Guevarra K, Mathew JP, Hegde A, Mayo PH: The impact of

video laryngoscopy use during urgent endotracheal intubation in the

critically ill. Anesth Analg 2013; 117(1): 144–9.

13. Sakles JC, Patanwala AE, Mosier JM, Dicken JM: Comparison of video

laryngoscopy to direct laryngoscopy for intubation of patients with dif-

ficult airway characteristics in the emergency department. Intern Emerg

Med 2014; 9(1): 93–8.

14. Frascone RJ, Russi C, Lick C, et al: Comparison of prehospital insertion

success rates and time to insertion between standard endotracheal intu-

bation and a supraglottic airway. Resuscitation 2011; 82(12): 1529–36.

15. Russi CS, Myers LA, Kolb LJ, Goodman BW, Berns KS: The Airtraq

Optical Laryngoscope in helicopter emergency medical services: a pilot

trial. Air Med J 2013; 32(2): 88–92.

16. Katzenell U, Lipsky AM, Abramovich A, et al: Prehospital intubation

success rates among Israel Defense Forces providers: epidemiologic anal-

ysis and effect on doctrine. J Trauma Acute Care Surg 2013; 75(2 Suppl 2):

S178–83.

17. Wang HE, Szydlo D, Stouffer JA, et al: Endotracheal intubation versus

supraglottic airway insertion in out-of-hospital cardiac arrest. Resuscita-

tion 2012; 83(9): 1061–6.

18. Kotwal RS, Montgomery HR, Mechler KK: A prehospital trauma registry

for tactical combat casualty care. J Spec Oper Med 2011; 11(3): 127–8.

19. Harcke HT, Crawley G, Mazuchowski E: Feedback to the field: an assess-

ment of sternal intraosseous (IO) infusion. J Spec Oper Med 2011; 11(1):

23–6.

20. Rush S, D’Amore J, Boccio E: A review of the evolution of intraosseous

access in tactical settings and a feasibility study of a human cadaver

model for a humeral head Approach. Mil Med 2014; 179(8 Suppl):

24–8.

MILITARY MEDICINE, Vol. 180, March Supplement 2015 73

Evolution of Pararescue Medicine During Operation Enduring Freedom

Downloaded from publications.amsus.org: AMSUS - Association of Military Surgeons of the U.S. IP: 108.001.202.124 on Mar 08, 2015.

Copyright (c) Association of Military Surgeons of the U.S. All rights reserved.View publication stats

https://www.researchgate.net/publication/273318279

