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PARAMEDIC

STANDARDS PROCEDURE (SKILL)
INTUBATION

Procedure:
· Preparation

o  Identify the need for ETI

o Complete a brief neurological assessment (GCS, pupils, motor)

o Apply monitoring devices to patient (cardiac rhythm, NIBP, Sp02, EtC02 – when possible)

o Position patient, maintain in-line cervical spine stabilization in all trauma patients

o  Establish or confirm patent IV access

o  Prepare and check the equipment needed

· Laryngoscope handle and blades

· Endotracheal tube, stylette, lubricant, syringe

· BVM device, 02 delivery system

· Suction

· Secondary EtC02 monitoring device (colormetric)

· Securing device

· LMA, Combitube kit
Preoxygenation:
o  Preoxygenate the patient with 100 02 for 3 to 5 minutes prior to induction (alveolar denitrogenation - creates a reservoir of oxygen in the lung that limits arterial desaturation during subsequent intubation attempts)

· Spontaneously breathing patient - NRB @ 15 Ipm
· Avoid positive pressure ventilation whenever possible
· Sellick Maneuver / cricoid pressure - utilize in patients who require BVM ventilations to prevent gastric distention and regurgitation

Premedication:

o Follow RSI protocol as indicated (refer to RSI Advanced Procedure)

o Sellick Maneuver / Cricoid Pressure - Apply and maintain the Sellick Maneuver / cricoid pressure from the time the induction agent is administered until ETT cuff is inflated.

· Sellick Maneuver / cricoid pressure is applied using the thumb and index finger. It is applied directly on the cricoid cartilage, with pressure applied in a posterior manner. The purpose is to occlude the esophagus and prevent passive regurgitation. DO NOT confuse the Sellick Maneuver / cricoid pressure with the BURP maneuver (description and picture below).
· Sellick Maneuver / cricoid pressure should be considered a basic airway maneuver
· The delivery of large tidal volumes or generation of high pressures during positive pressure ventilation may result in gastric insufflation, which may be accompanied by regurgitation, vomiting, and aspiration.
· Sellick Maneuver / cricoid pressure compresses the esophagus between the cricoid cartilage and the cervical spine, reduces the potential for gastric insufflation and aspiration that may occur with BVM ventilation or with the passive regurgitation common with succinylcholine administration.
· If active vomiting occurs, cricoid pressure must be released or esophageal rupture may occur.

· Backward Upward Rightward Pressure (BURP) DIFFERS from the Sellick Maneuver / cricoid pressure and is applied to the thyroid cartilage using the thumb and index finger of a second crewmember.
· The purpose of the BURP maneuver is to improve the intubator's view during direct laryngoscopy. Thus, it serves a different purpose (and requires a different technique) than cricoid pressure.

· Indications for cricoid pressure:

· Patients who require positive ventilation with a BVM device
· During RSI, from the time the induction agents are administered (or first signs of obtundation) until the ETT cuff is inflated

Pass the Tube

o  If intubation fails, maintain cricoid pressure and ventilate with BVM

o After patient is reoxygenated, reattempt intubation or move to a different airway adjunct

o  Inflate the cuff with 5-10cc of air, release cricoid pressure, ventilate with 100% 02
Proof of Placement:
o Apply end tidal C02 monitoring device to endotracheal tube to determine the presence of C02 in expired gas.

o Auscultate (if feasible) the epigastrium first then the chest to confirm placement.

o Observe symmetrical chest wall expansion with ventilation (symmetry may be absent in the presence of chest trauma).

o Observe Sp02.

o Observe for misting in the ETT.

o Note compliance of chest wall.

o Consider esophageal detector device (EDD) (Self-inflating Device [SIB] or Toomey syringe)

o  Note depth of tube in relation to teeth or lip.

o  Consider chest x-ray (be aware of limitations)
Post Intubation Care:
o Continue to monitor cardiac rhythm, vital signs, Sp02, and EtC02.

o If intubation attempts are unsuccessful (maximum of 3 attempts), prepare for placement of alternative airway device, including the Combitube (ETC), Laryngeal Mask Airway (LMA), needle for surgical cricothyroidotomy, or BVM ventilations as appropriate.

o PATIENTS WHO ARE CHEMICALLY PARALYZED REQUIRE ONGOING SEDATION AND ANALGESIA. Refer to RSI protocol.

Oral ETI Specifics

· Open airway, using two finger scissor technique with right hand.
· Suction airway as needed.
· Hold laryngoscope handle in left hand with blade extended. Slide blade into right corner of patient's mouth. Slide the tongue to the left with the blade's flange.
· Advance blade posteriorly along the tongue in mid-line until the tip of the curved (Macintosh) blade is in the vallecula (so the epiglottis and vocal cords are visualized) or the straight (Miller) blade lifts the epiglottis directly. This requires gentle upward traction along the axis of the laryngoscope handle. The laryngoscope is not to be used as a fulcrum against the patient's teeth or gums.
· Using the right hand, pass an appropriate size tube through the vocal cords. DO NOT attempt to pass the tube if you cannot visualize the cords. Advance the tube until the proximal portion of the ETT cuff is approximately 1-2 cm past the vocal cords into the trachea.
· Inflate the ETT cuff, release cricoid pressure, and confirm placement.
· Secure the ETT using a commercial device.

Pediatric PEARLS

· Pediatric patients have a basal oxygen consumption that is about twice that of adults. Coupled with a decrease in functional residual capacity (FRC) particular to children, they are prone to desaturate much more rapidly than adults, given an equivalent duration of preoxygenation. Be prepared to provide 100 02 and BVM ventilations with cricoid pressure if Sp02 drops below 90 (Walls, 2004).
· Anatomic differences in pediatric patients:

o  Most accentuated in first two years of life, gradually attaining adult characteristics by 8-10 years.

o Airway diameter is smaller in comparison to adults

o The tongue is proportionately larger

o  Larynx lies more cephalad and anterior than in adults

o The vocal cords are attached lower anteriorly

o Epiglottis is at an angle of 45 degrees to the anterior pharyngeal wall, whereas the adult's lies parallel to the base of the tongue

· Thus, it angles away from the trachea

o Epiglottis is large, stiff, and omega ("U") shaped - thus, it tends to be "floppy"; whereas the adult's is flattened and more flexible. In peds, the Macintosh blade may fold the epiglottis down and obscure the laryngoscopic view.

      o Larger tongue and position of the hyoid bone depress the epiglottis

 o Cricoid ring is the narrowest portion of the airway (peds <8-10     years of age)

o Children posses a small cricothyroid membrane, virtually nonexistent below 3-4 years of age).

· Clinical Implications of anatomical differences:

o Small amount of edema or obstruction can markedly decrease air exchange

   o Posterior displacement of the tongue can cause airway obstruction

   o Control of the tongue with the laryngoscope may be difficult

   o The angle between the base of the tongue and the glottic opening is     more acute, making straight blades more efficacious in visualizing the  glottis

o Control of the epiglottis with the laryngoscope blade may be more difficult

o A blindly placed ETT may become caught at the anterior commissure of the vocal cords

   o  Properly sized ETTs will have an air leak with ventilation

· Methods to select ETT size:

        o Chart such as the one included in this document

       o CHaD card

       o  Broselow tape (PREFERRED)

       o  Matching the outside diameter of the ETT to the child's little finger

       o  Formula for children >2 years old:

· ETT size = 16 + age in years

· ETT Depth = ETT size x 3 (example, a 4.0 ETT would be inserted to a depth of 12 cm)

       o This is only a guideline

· Typically, straight (Miller) blades are used in pediatric patients and the epiglottis is lifted directly with the blade in children <8 years of age. Occasionally you may see a Macintosh

blade used, but it will be used to directly lift the epiglottis, not placed in the vallecula.
· ALL pediatric patients (medical or trauma) who are intubated should have their head and neck immobilized (stiff neck c-collar or towel rolls and tape) to prevent accidental dislodgement of the ETT with any movement of the child's head.
· OG or NG tubes are a critical aspect of pediatric airway management - one should be placed as soon as possible after intubation to decompress the stomach in any patient who has undergone BVM ventilations and requires ongoing ventilation by ETT.
· The pediatric colormetric EtC02 detector is for patients who weigh <15 kg. The adult model should be used for patients who weigh >15 kg.

Nasal ETI Specifics

NOT a preferred method of airway management

· Patient should have spontaneous respirations.
· Inspect nares to determine ET tube size and easiest route of passage
· Select the larger nare for the procedure 

· Typical ETT size is 0.5-1.0 mm smaller that the oral ETT you would place
· Consider application of a vasoconstrictive agent to the nasal mucosa, such as neosynephrine topical nasal spray to decrease the risk of epistaxis
·  This can increase the caliber of the nasal passage by 50-75

· Dilate nares using well-lubricated NPA or 5th digit (optional)
· Topical lidocaine is preferred to simple KY jelly

· Apply lubricating jelly to ETT and nare.

· With the patient's head in the sniffing position (non-trauma patients only), insert the tube with the bevel facing the nasal septum into the nare and gently guide it posteriorly and caudad into the pharynx
· Flexion of the neck and lateral bending toward the side of the nasal tracheal intubation may help guide the tube into the trachea (not indicated in trauma patients)
· There is some evidence that cuff inflation during passage of the tube through the oropharynx until the outlet abuts the glottic opening may improve success rates. This may aid in alignment of the tube with the glottic opening. The tube is advanced until it meets resistance; the cuff is then deflated before being pushed through the cords during inspiration.

· The Endotrol ETT may also be helpful.
· As the patient reaches late inspiration, the tube should be passed through the laryngeal aperture
· Devices such as the BAAM may help the intubator determine late inspiration and appropriate placement of the ETT into the trachea
· A cough and the inability to speak indicates tracheal placement
· A gag and the ability to speak indicates esophageal placement
· Contraindications: severe facial trauma, basilar skull fractures, coagulopathies, fibrinolytic therapy, pediatric patients < 10 years old

Tube Sizing - approximate (refer to CHaD card)

	Age     
	Laryngoscope
	ETT (mm)     
	OGT / NGT   
	ETT Suction

	Newborn
	1
	3.0 - 4.0*
	8
	6 - 8

	6 Months
	1
	3.5 - 4.0*
	8
	6 - 8 

	18 Months
	1
	4.0 - 4.5*
	10
	8

	3 Years
	2
	5.0*
	10
	10

	5 Years
	2
	5.0 - 5.5*
	12
	10 - 12

	6 Years
	2
	5.5*
	12
	10 - 12

	8 Years
	2
	6.0*
	14
	12

	12 Years
	3
	7.0
	16
	12 -14

	16 Years
	3
	7.0 - 8.0
	16
	14

	Adult Male
	3-4
	7.5 - 8.5
	16 - 18
	14

	Adult Female
	3-4
	7.0 - 8.0
	16 - 18
	14


= uncuffed ETT is the norm

General PEARLS

· Inflate the cuff on all cuffed tubes using 5-10cc of air. The amount of air should be "minimal occluding volume". This is determined by placing the hand over the mouth and noting cessation of air leak with ventilation. Attempts at intubation should take no longer than 30 seconds - continuously monitor Sp02.
· Tube placement must be confirmed simultaneously with the delivery of the first manual breath by auscultation of breath sounds whenever possible or by chest rise along with immediate and sustained color change on the colorimetric end tidal C02 detector (minimum of 6 breaths must be delivered) or acceptable EtC02 readings on the monitor. 
· Colorimetric EtC02 detector:
· Require a minimum of 6 breaths
· Require presence of perfusion
· Pediatric size: patients <15 kg
· Will not work if they get wet
· Will provide up to 2 hours of service

· Provide oxygenation and ventilation with BVMD or ventilator - ventilator is preferred.
· Once tube placement is confirmed, note depth of tube in relation to teeth and secure in place.

Complications

· Laryngeal edema
· Bronchospasm
· Laryngospasm
· Aspiration
· Esophageal intubation, especially is not recognized and corrected rapidly
· Mainstem bronchus intubation (R > L)

Oral

Broken teeth
· Pharyngeal trauma
Nasal

Trauma to airway passages and the esophagus

· Epistaxis
· Risk for development of meningitis or encephalitis
Absolute Contraindications:
· None

Relative Contraindications:
Oral

· Intact gag reflex
· Potential or actual significant/unstable spinal cord injury

Nasal

· Suspected basilar skull fracture
· Le Forte fracture/mid-facial instability
· Children less than 40 kg (about 10-12 years of age)
· Apnea or near apnea
· Recent fibrinolytics or anticoagulant therapy
· Acute epiglottitis
· Upper airway foreign body, abscess, or tumor

RAPID SEQUENCE INTUBATION (RSI)
Rapid Sequence Intubation (RSI) is defined as the near simultaneous administration of both a potent sedative-hypnotic agent and a neuromuscular blocking agent in order to facilitate oral intubation of a patient with the least likelihood of trauma, aspiration, hypoxia, or other physiologic complications. This differs slightly from a true "rapid sequence induction", as described in the anesthesia literature. There is ample evidence that both pediatric and adult patients emergently intubated with RSI principles have both lower complication rates and higher success rates (>98.5) than with other techniques.

Background:

When airway intervention is required it should be performed in an expedient and organized fashion with the goal of providing a definitive airway safely, and minimizing any possible complications. Rapid sequence intubation (RSI) refers to the near simultaneous administration of a potent sedative agent and a Neuromuscular Blocking (NMB) agent to induce a rapid state of unconsciousness and motor paralysis in order to facilitate endotracheal intubation.

Indications:

· To facilitate oral endotracheal intubation including but not limited to:

o  Head injury

o Drug overdose

o  Status epilepticus

o Agitation, combative

o Trismus

o Altered mental status

o  Respiratory depression or impending failure

Equipment:

· Appropriate size syringes for ETT and medications 

· Appropriate size ETTs - inc. one size above and below the selected size
· Functioning laryngoscope blade and handle
· Stylette
· Gum elastic bougie (optional)
· Commercial device to secure the ETT
· Method to detect end-tidal C02 (colorimetric device and/or Propaq cable and adapter)
· Suction
· BVM device
· Ventilator as appropriate
· Monitors - cardiac rhythm, NIBP, Sp02, and EtC02
· Oxygen source
· Airway confirmation devices (stethoscope, Toomey syringe, self-inflating bulb device)
· Rescue airway devices (LMA, ETC, BVM, Surgical Airway Kit)
· Medications

o  Lidocaine

o Induction agent

· Etomidate

· Midazolam

o Neuromuscular Blocking Agent

· Depolarizing
· Succinylcholine
· Non-Depolarizing

· Vecuronium
· Rocuronium

o Analgesic (and to blunt the circulatory responses to intubation)

· Fentanyl
Procedure: The Seven P's
Preparation:
o  Identify the need for RSI

o  Determine if predictors of a difficult airway exist - plan accordingly

o  Complete a brief neurological assessment (GCS, pupils, motor)

o Apply monitoring devices to patient (monitor cardiac rhythm, NIBP [or presence, rate, and quality of pulses], RR and quality, Sp02, EtC02 - when possible)

o Position patient, maintain in-line cervical spine stabilization in all trauma patients

o  Establish or confirm patent IV access

o  Prepare and check the equipment needed

· Laryngoscope handle and blades
· Endotracheal tube (check cuff integrity), stylette, lubricant, syringe
· BVM device, 02 delivery system
· Suction
· Secondary EtC02 monitoring device (colormetric for initial placement

confirmation, EtC02 cable for continuous monitoring)
· Securing device
· LMA, ETC, Cricothyrotomy kit
Preoxygenation:
· Preoxygenate the patient with 100% O2 for 3 to 5 minutes prior to induction (alveolar denitrogenation - creates a reservoir of oxygen in the lung that limits arterial desaturation during subsequent intubation attempts)

· Spontaneously breathing patient - NRB @ 15 Ipm
· Avoid positive pressure ventilation when possible - BVM ventilate patients only if they are not adequately breathing on their own
· Sellick Maneuver / cricoid pressure - utilize in patients who require BVM ventilations to prevent gastric distention and regurgitation.
Premedication:
      o Administer premedications as indicated:
· Atropine (< 5 yo) - to block reflex bradycardia
· Adults: n/a
· Pediatrics: 0.02mg/kg (0.1 mg minimum/0.5 mg maximum)
o Administer the following for analgesia and to blunt the circulatory response (increased HR and increased BP) with intubation if GCS >. 4 (if needed and if time permits):

· Fentanyl - for pain if BP labile (onset <90 sec, duration 30-60 min)
·  Adults: 1-2 ug/kglVP
· Pediatrics: same

      o Administer one of the following induction agents if GCS >. 4:
· Midazolam (1-2 minute onset, duration 15-20 min)
· Pediatrics < 10 y/o: 0.02-0.04 mg/kg IVP
      o Sellick Maneuver / Cricoid Pressure - Apply and maintain the Sellick Maneuver / cricoid pressure from the time the induction agent is administered until ETT cuff is inflated.

· Sellick Maneuver / cricoid pressure is applied using the thumb and index finder. It is applied directly on the cricoid cartilage, with pressure applied in a posterior manner. The purpose is to occlude the esophagus and prevent passive regurgitation. DO NOT confuse the Sellick Maneuver / cricoid pressure with the BURP maneuver (description and picture below).
· Sellick Maneuver / cricoid pressure should be considered a basic airway maneuver
· The delivery of large tidal volumes or generation of high pressures during positive pressure ventilation may result in gastric insufflation, which may be accompanied by regurgitation, vomiting, and aspiration.
· Sellick Maneuver / cricoid pressure compresses the esophagus between the cricoid cartilage and the cervical spine, reduces the potential for gastric insufflation and aspiration that may occur with BVM ventilation or with the passive regurgitation common with succinylcholine administration.
· If active vomiting occurs, cricoid pressure must be released or esophageal rupture may occur.
· Backward Upward Rightward Pressure (BURP) DIFFERS from the Sellick Maneuver / cricoid pressure and is applied to the thyroid cartilage using the thumb and index finger of a second crewmember.
· The purpose of the BURP maneuver is to improve the intubator's view during direct laryngoscopy. Thus, it serves a different purpose (and requires a different technique) than cricoid pressure.
· Indications for cricoid pressure:
· Patients who require positive ventilation with a BVM devivice

· During RSI, from the time the induction agents are administered until the ETT cuff is inflated

Paralyze: 

Administer neuromuscular blocking agent (one of the following)
o Succinylcholine (30-90 sec onset, 2-5 min duration)

· Adults: 1.5-2.0 mg/kg IVP or 3.0-4.0 mg/kg IM
· Pediatrics (>12 yo): Same

o Rocuronium (any patient with contraindications to succinylcholine) (onset 30-60 sec, duration 20-75 min)

· Adults: 1 mg/kg IVP
· Pediatrics (<12 yo): Same

o In RSI, the induction agent is pushed near-simultaneously with the paralytic

Pass the Tube:
o  Intubation is performed when there is full relaxation of the airway muscles

· Assess by checking mandibular mobility

o If intubation fails and/or Sp02 decreases below 92 %, halt the intubation attempt, maintain cricoid pressure, and ventilate with BVM

o After patient is reoxygenated, reattempt intubation or move to a different airway adjunct

o Typically, no more than 2 attempts per provider

o  Inflate the cuff with 5-10 cc of air

o Release cricoid pressure after placement is confirmed and ventilate with 100% 02
Proof of Placement:
o Watch the ETT pass through the vocal cords

o Apply end tidal C02 monitoring device to endotracheal tube to determine the presence of C02 in expired gas.
· Presence of appropriate levels of EtC02 is considered the gold standard in the perfusing patient

o Auscultate (if feasible) the epigastrium then the chest to confirm placement.

o Observe symmetrical chest wall expansion with ventilation (symmetry may be absent in the presence of chest trauma).

o Observe Sp02.

o Observe for misting in the ETT.

o Note compliance of chest wall.

o Consider esophageal detector device (EDD) (Self-Inflating Bulb [SIB] or Toomey syringe)

o  Note depth of tube in relation to teeth or lip.

o Consider chest x-ray (be aware of limitations)
Post Intubation Care:
o Secure the tube

o Continue to monitor cardiac rhythm, vital signs, Sp02, and EtC02.

o Insert an OGT or NGT – (if time permits)
o If intubation attempts are unsuccessful (maximum of 3 attempts), prepare for placement of alternative airway device, including the Combitube (ETC), Laryngeal Mask Airway (LMA), needle or surgical cricothyroidotomy, or BVM ventilations as appropriate.

o PATIENTS WHO ARE CHEMICALLY PARALYZED REQUIRE ONGOING SEDATION AND ANALGESIA.

· Sedation/Analgesia

· Fentanyl - for pain if BP labile
· Adults: 1-2 ug/kg IVP q 2-5 min prn
· Pediatrics: same
· Versed
· Adults: 0.02-0.04 mg/kg IVP q 2-5 min prn
· Pediatrics: same
· Paralyzation

· Rocuronium (onset 30-60 sec, duration 20-30 min in transport)
· Adults: 1 mg/kg IVP q 20-30 min if continued paralysis is desired and indicated
· Pediatrics (<12 yo): Same

· Vecuronium (onset 2-3 min, duration 15-20 min in transport)
· Adults: 0.1 mg/kg IVP; subsequent doses 0.01 mg/kg IVP q15-20 min if continued paralysis is desired and indicated
· Pediatrics: Same

Complications:

· Increased intracranial pressure
· Increased intraocular pressure

· Increased intragastric pressure

· Aspiration

· Malignant hyperthermia

· Dysrhythmias

· Hypoxemia

· Airway trauma

· Failure to intubate / failure to ventilate
· Failure to recognize improper placement
· DEATH
3 Major Assumptions of RSI:
· The patient has a full stomach
· The transport crew member can secure an airway
· The operator can resuscitate the patient

Absolute Contraindications:

Complete airway obstruction

Relative Contraindications:

· RSI should not be used when a cricothyrotomy or BVM ventilation would be difficult or impossible.
· Patients with epiglottitis or partial airway obstruction, where intubation and ventilation may be difficult after paralysis
· Patients who can be intubated without the use of NMB (e.g. GCS ^ 4).
· Medication specific
· Succinylcholine
· Absolute
· Patients with extensive burns or significant crush injuries greater than 24 hours old (some sources say >5 days post bum until complete healing occurs).
· Denervation injury, such as stroke or spinal cord injury during the acute phase (greatest risk is 7-10 days post injury, risk continues until there is healing or total muscular atrophy).
· Patients with neuromuscular disorders (MS, ALS)
· Inherited myopathies
· Severe crush injury > 5 days old
· Hyperkalemia - life-threatening hyperkalemia from the use of succinylcholine may occur.
· Relative
· Hyperkalemia due to chronic renal failure
· Penetrating eye injuries
· Unstable long-bone fractures (which can be aggravated by fasciculations)
· Malignant hyperthermia
· Pseudocholinesterase deficiency
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Surgical Airway

Background:

Establishing a stable airway in critically ill and injured patients is paramount.  There exists a certain small population of patients in whom less invasive means of establishing an airway may not be possible.  This population includes patients who present with such problems as severe maxillofacial trauma or major upper-airway obstruction due to foreign body or infectious edema.  In such instances, ventilation via the cricothyroid membrane may be the only option in the emergent transport scenario.

Indications:

· Can’t intubate, can’t ventilate scenarios:

· Upper airway obstructions by a foreign body when the foreign body cannot be removed and ventilations are ineffective.

· Adult epiglottis, when intubation can not be accomplished and complete airway obstruction is present.

· Sever facial injuries when normal methods of intubation are precluded or cannot be accomplished.

· When control of the airway cannot be obtained through normal methods of BVM ventilation, intubation, or rescue airway placment (LMA, ETC) in the patient with compromised ventilatory status.

Equipment:

· #11 scapel blade

· 10cc syringe

· Betadine swabs or Chloraprep

· 4x4 gauze pads

· Cuffed tracheostomy (Shiley #4, non-fenestrated, with obturacto and inner cannula) or endotracheal tube (size 6.0) 

· Twill tape (included in Shiley kit)

· Trach hook

Procedure:

Vertical Incisions Technique (“No –Drop Technique”)

· Do not delay performance of the procedure if it is necessary.  Often, making the decision is the most difficult part of the procedure.

· If the patient is not a trauma patient, it may be easier to locate the landmarks by extending the patients neck slightly.

· Expose and clean the anterior neck with a betadine swab or chloraprep.

· Identify the appropriate landmarks:

· Trachea:

· A fibrocartilaginous tube, supported by cartilaginous tracheal rings.

· Transports inhaled air into the lungs
· Thyroid Cartilage:

· The largest tracheal cartilage – helps form laryx at the most cranial aspect of the trachea.

· It is defined by its superior V-shaped notch.

· Also known as the “Adam’s apple”.

· Cricothyroid Cartilage:

· The only continuous cartilaginous ring in the trachea.

· Forms the next tracheal cartilage caudal to the thyroid membrane.

· Criothyroid membrane:

· A fibrocartilaginous membrane that lies in the midline between the thyroid cartilage superiorly and the cricoid cartilage inferiorly.

Stabilize the trachea (over the thyroid cartilage) with thumb and middle finger of the left (or non dominant) hand. Mark the point of incision (over the cricothyroid membrane) with the index finger.
· This hand will remain in this position, stabilizing the trachea and appropriate landmarks, until the airway is secure.

· With the right (or dominant hand) hand, make a vertical midline skin incision, approximately 2-3 cm in length, over the cricothyroid membrane.

o A midline incision generally minimizes bleeding.

o An overly zealous incision may result in damage to the larynx, cricoid cartilage, or

trachea.

· Grasp the proximal larynx at the inferior border of the thyroid cartilage - pierce the cricothyroid membrane with the skin hook to stabilize the landmarks.

o Do not pull traction cephalad, as this may obscure your landmarks.

o It is easiest to stabilize the hook with your bent forefinger or extended thumb and forefinger, while continuing to stabilize the trachea with your remaining fingers.

· Make a transverse incision, approximately 1-2 cm in length, midline and through the lower half of the cricothyroid membrane.

o  This will help avoid the cricothyroid arteries.

· Insert your small (5th) finger (or the blunt end of the scalpel handle) to dilate the opening into the trachea.

o  Utilizing your finger helps ensure patency of the incision, as you will be      able to palpate the inner aspect of the tracheal rings.

· Leave the trach hook in place and carefully insert the airway, using care not to damage the cuff.

· Insert the Shiley with the obturator in place.

o Place the Shiley in your dominant hand with the flanges resting on your index and middle fingers; use slight pressure with your thumb to stabilize the obturator in place.

o With the obturator in place, slide a Shiley tube into the tracheal space. It is easier to insert it at a 90 degree angle to how it will rest and rotate it into position once you are within the tracheal lumen. Advance the Shiley caudally toward the carina until the flanges rest on the skin. Remove the obturator from the Shiley and insert the disposable, internal cannula. A slight twisting motion will align the two blue dots and lock the inner cannula in place. Alternately, pinching to clear flanges and locking it

into place over the base may be necessary - depending on the manufacturer of the Shiley. Ensure the inner cannula is locked into place. Inflate the cuff and ventilate the patient. Confirm placement.

•   If the internal cannula is not available, you can remove the adapter end of a regular ETT, it will fit into the Shiley to allow for ventilation with a bag-valve device or the ventilator.)

o  Secure with the twill tape that comes in the Shiley kit. Ventilate the patient as above.

· Alternatively: Insert a cuffed endotracheal tube through the incision in the cricothyroid membrane.

o  Direct the tube caudally - distally into the trachea - until the balloon advances distal to the surgical incision and into the trachea.

•  Approximately 1 -1.5 inches into the trachea.

· Inflate the cuff and ventilate the patient with a bag-valve device connected to high-flow oxygen.

· Check for bilateral breath sounds and adjust the position of the tube if needed. If unable to ventilate the patient remove the tube to make sure it was not placed subcutaneously (into a false passage). Check the patency of the tube and attempt to reinsert it.

· Secure the tube - may use plain tape, twill tape, IV tubing, or adapt a commercial device to secure the ETT.

· If bleeding around the incision persists, gentle pressure may be applied using a 4x4.

· You may cut the ETT length to make the tube less unwieldy.

· DO NOT CUT TUBE BELOW CUFF INSERTION POINT OR CUFF    WILL NOT INFLATE
Complications:

· Prolonged procedure time leading to anoxic injury

o Entire procedure should encompass <3 minutes, and can be done in 30-60 seconds

· Major hemorrhage due to laceration of major blood vessels (jugular/carotid) or the thyroid gland.

· Damage to the larynx

· Penetration through the posterior trachea

· Laryngeal nerve damage

· Pneumothorax

· False passage into the subcutaneous tissue

· Perforation of the esophagus

· Subcutaneous emphysema

· Asphyxia

· Aspiration

Absolute Contraindications:
· Ability to establish an effective airway by less invasive means
· Inability to locate landmarks

· Significant anterior cervical trauma - such as a fractured larynx or significant damage to the cricoid cartilage or larynx

· Transection of the trachea distal to the cricothyroid membrane with retraction of the distal end

· Airway obstruction below the level of the cricothyroid membrane

· Pediatric patient population (controversy over absolute v. relative contraindication)

· Note: Surgical cricothyrotomy is relatively contraindicated in pediatric patients less than 12 years of age (40kg). If unable to establish definitive airway in these patients via endotracheal intubation, consider needle cricothyroidotomy with jet insufflation or bag-valve-mask ventilations.
Relative contraindications:
· Bleeding diathesis
· Patients with massive neck edema

· Acute laryngeal disease
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LARYNGEAL MASK AIRWAY

Background:

The Laryngeal Mask Airway is an alternative airway device used for anesthesia and airway support. It consists of an inflatable silicone mask and rubber connecting tube. It is inserted blindly into the pharynx, forming a low-pressure seal around the laryngeal inlet and permitting gentle positive pressure ventilation. All parts are latex-free. It does not provide complete protection against aspiration.
Indications:

The LMA airway is indicated for use as an alternative to the face mask for achieving and

maintaining control of the airway emergency airway procedures. The LMA is indicated in patients in whom other methods of airway control have failed (ie. Oral ETI, ETC, BVM)
Equipment:  LMA    AIR-Q - Intubating Laryngeal Airway
Table 1: Appropriate size LMA for the patient
	Size 
	Patient’s Ideal Weight
	Max. Cuff Inflation Volume

	1.5
	10-20 kg
	5-10 ml

	2.5
	20-40 kg
	

	3.5
	50-70 kg
	

	4.5
	70-100 kg
	


•  Appropriate size LMA

•  Water soluble lubricant

•  Syringe (from LMA kit)

•   Tonsil tip suction

•  BVM ventilation system

•  02 source and connection tubing

• Tape or securing device

Procedure:

• WARNING: Do not use the LMA airway if cuff leakage is present or if there is uneven bulging of the cuff.

• Achieve an adequate level of anesthesia and or sedation before attempting insertion.

• Coat the posterior surface of the LMA with a water soluble lubricant

• Grasp the LMA by positioning your index finger in the crease between the airway tube and the laryngeal mask

• Under direct vision, insert the LMA with the tip of the cuff gliding against the hard palate (toward the posterior pharyngeal wall) and flatten the cuff against it.

• Further opening of the mouth makes it easier to verify the position of the mask. Push the jaw downward with your middle finger or instruct an assistant to pull the lower jaw downward momentarily.

• Using your index finger to push the LMA, apply slight backward (toward the ears) pressure and follow the anatomic curve.

• Advance the device into the hypopharynx until a definite resistance is felt

• Remove the index finger while applying slight pressure to the airway tube to prevent dislocation

• Depending on patient size, the finger may be inserted to its fullest extent into the oral cavity before resistance is encountered. Because of the flexible nature of the airway tube, the practice of inserting the index finger to its fullest extent is especially important for successful insertion of the LMA

• Inflate the cuff with air (reference the chart above or device packaging). During inflation, release the LMA to ensure placement is maintained as the cuff expands.

• Assess the LMA placement. Proper placement is indicated by the following signs: 

o A slight outward movement of the airway tube with cuff inflation

o A slight swelling at the cricoid region

o No visible cuff in the oral cavity

o Equal bilateral breath sounds and chest rise and fall

o Appropriate Sp02 readings

•  Ventilate the patient with a BVM device and supplemental 02

• Secure the LMA with tape or a commercial securing device
Complications:

•  Adverse events reported with LMA airway use include

o Misplaced LMA

o Aspiration

o Vomiting

o Bronchospasm

o Airway obstruction
o Laryngospasm

o Trauma to the epiglottis, larynx, posterior pharyngeal wall, or uvula

o Laryngeal hematoma

o  Hypoglossal nerve injury

o  Vocal cord paralysis

o  Sore throat

o  Air leak

o  Desaturation

o  Severe hypercarbia

Absolute Contraindications:

• None

Relative Contraindications:

•   Use with caution in:

o  Non fasted patient

o  Morbidly obese patients

o  Obstructive or abnormal lesions of the oropharynx

o  Pregnancy >14-16 weeks gestation

o  Patients with multiple or massive injury

o  Massive thoracic or maxillofacial trauma

o  Patients at risk for aspiration

Airway Intubation Confirmation – Esophageal Bulb

Clinical Indications:

· To assist in determining and documenting the correct placement of an endotracheal or nasotracheal tube. 
Procedure:

1. Complete intubation.

2. Place the bulb device over the proximal end of the ETT or NTT. Squeeze the bulb to remove air prior to securing the bulb on the tube. 

3. Once secured on the tube, release the bulb.

4. If the bulb expands evenly and easily, this indicates probable tracheal intubation. Assessment of the patient’s breath sounds bilaterally should also be performed.

5. If the bulb does not expand easily, this indicates possible esophageal intubation and the need to reassess the airway. 

6. Document the time and result in the patient care report (PCR)

7. Apply end-tidal capnography after confirmation with the esophageal bulb. 
Endotracheal Tube Introducer (BOUGIE)

Clinical Indications:

• Patients meet clinical indications for oral intubation

• Initial intubation attempt(s) unsuccessful

•  Predicted difficult intubation

Contraindications:

• Three attempts at orotracheal intubation(utilize failed airway protocol)

• Age less than eight (8)

•  ETT size less than 6.5 mm

Procedure:

1. Prepare, position and oxygenate the patient with 100 oxygen;

2. Select proper ET tube without stylet, test cuff and prepare suction;

3. Lubricate the distal end and cuff of the endotracheal tube (ETT) and the distal ½ of the Endotracheal Tube Introducer (Bougie) (note: Failure to lubricate the Bougie and the ETT may result in being unable to pass the ETT);

4. Using laryngoscopic techniques, visualize the vocal cords if possible using Sellick's/BURP as needed;

5. Introduce the Bougie with curved tip anteriorly and visualize the tip passing the vocal cords or above the arytenoids if the cords cannot be visualized;

6. Once inserted, gently advance the Bougie until you meet resistance or "hold-up" (if you do not meet resistance you have a probable esophageal intubation and insertion should be re-attempted or the failed airway protocol implemented as indicated);

7. Withdraw the Bougie ONLY to a depth sufficient to allow loading of the ETT while maintaining proximal control of the Bougie;

8. Gently advance the Bougie and loaded ET tube until you have hold-up again,

thereby assuring tracheal placement and minimizing the risk of accidental

displacement of the Bougie;

9. While maintaining a firm grasp on the proximal Bougie, introduce the ET tube over the Bougie passing the tube to its appropriate depth;

10. If you are unable to advance the ETT into the trachea and the Bougie and ETT are adequately lubricated, withdraw the ETT slightly and rotate the ETT 90 degrees COUNTER clockwise to turn the bevel of the ETT posteriorly. If this technique fails to facilitate passing of the ETT you may attempt direct laryngoscopy while advancing the ETT(this will require an assistant to maintain the position of the Bougie and, if so desired, advance the ETT);

11. Once the ETT is correctly placed, hold the ET tube securely and remove the Bougie;

12. Confirm tracheal placement according to the intubation protocol, inflate the cuff

with 3 to 10 cc of air, auscultate for equal breath sounds and reposition accordingly;

13. When final position is determined secure the ET tube, reassess breath sounds,

apply end tidal C02 monitor, and record and monitor readings to assure continued tracheal intubation.
External Cardiac Pacing

Clinical Indications:

• Monitored heart rate less than 60 per minute with signs and symptoms of inadequate cerebral or cardiac perfusion such as:

o Chest pain.

o Hypotension.

o Pulmonary edema.

o AMS, disorientation, confusion, etc.

o Ventricular ectopy.

• Asystole, pacing must be done early to be effective.

• PEA, where the underlying rhythm is bradycardic and reversible causes have been treated.
Procedure:

1. Attach standard four-lead monitor.

2. Apply defibrillation/pacing pads to chest and back:

o One pad to left mid chest next to sternum, one pad to mid left posterior chest next to spine.

3. Rotate selector switch to pacing option.

4. Adjust heart rate to 70 BPM for an adult and 100 BPM for a child.

5. Note pacer spikes on EKG screen.

6. Slowly increase output until capture of electrical rhythm on the monitor.

7. If unable to capture while at maximum current output, stop pacing immediately.

8. If capture observed on monitor, check for corresponding pulse and assess vital signs.

9. Consider the use of sedation or analgesia if patient is uncomfortable.

10. Document the dysrhythmia and the response to external pacing with ECG strips in the PCR.

Chest Decompression

Clinical Indications:                                               

• Patients with hypotension (SBP <90), clinical signs of shock, and at least one of the following signs:

o Jugular vein distention.

o Tracheal deviation away from the side of the injury (often a late sign).

o Absent or decreased breath sounds on the affected side.

o Hyper-resonance to percussion on the affected side.

o Increased resistance when ventilating a patient.

Or
• Patients in traumatic arrest with chest or abdominal trauma for whom resuscitation is indicated. These patients may require bilateral chest decompression even in the absence of the signs above.
Procedure:

1. Don personal protective equipment (gloves, eye protection, etc.).

2. Administer high flow oxygen.

3. Identify and prep the site:

o Locate the second intercostals space in the mid-clavicular line on the same side as the pneumothorax.

o Prepare the site with providone-iodine ointment or solution.
[Note: If unable to place anteriorly, lateral placement may be used at the fourth ICS midaxillary line.]

4. Insert the catheter into the skin over the third rib and direct it just over the top of the rib (superior border) into the interspace.

5. Advance the catheter through the parietal pleura until a "pop" is felt and air or blood exits under pressure through the catheter, then advance catheter only to chest wall.

6. Remove the needle, leaving the plastic catheter in place.

7. Secure the catheter hub to the chest wall with dressings and tape.

8. Consider placing a finger cut from an exam glove over the catheter hub. Cut a small hole in the end of the finger to make a flutter valve. Secure the glove finger with tape or a rubber band. (Note - don't waste much time preparing the flutter valve; if necessary control the air flow through the catheter hub with your gloved thumb.)
         Cardioversion

Clinical Indications:

• Unstable patient with a tachydysrhythmia (rapid atrial fibrillation, supraventricular tachycardia, ventricular tachycardia)

• Patient is not pulseless (the pulseless patient requires unsynchronized cardioversion, i.e., defibrillation)
Procedure:

1. Ensure the patient is attached properly to a monitor/defibrillator capable of synchronized cardioversion.

2. Have all equipment prepared for unsynchronized cardioversion/defibrillation if the patient fails synchronized cardioversion and the condition worsens.

3. Consider the use of pain or sedating medications.

4. Set energy selection to the appropriate setting.

5. Set monitor/defibrillator to synchronized cardioversion mode.

6. Make certain all personnel are clear of patient.

7. Press and hold the shock button to cardiovert. Stay clear of the patient until you are certain the energy has been delivered. NOTE: It may take the monitor/defibrillator several cardiac cycles to "synchronize", so there may a delay between activating the cardioversion and the actual delivery of energy.

8. Note patient response and perform immediate unsynchronized cardioversion/defibrillation if the patient's rhythm has deteriorated into pulseless ventricular tachycardia/ventricular fibrillation, following the procedure for Defibrillation-Manual.

9. If the patient's condition is unchanged, repeat steps 2 to 8 above, using escalating energy settings.

10. Repeat until maximum setting or until efforts succeed.

11. Note procedure, response, and time in the patient care report (PCR).

Nasogastric Tube Insertion

Clinical Indications:

· Gastric decompression in intubated patients.
Procedure:

1. Estimate insertion length by superimposing the tube over the body from the nose to the stomach.

2. Flex the neck if not contraindicated to facilitate esophageal passage. 

3. Liberally lubricate the distal end of the tube and pass through the patient’s nostril along the floor the nasal passage. Do not orient the tip upward into the turbinates. This increases the difficulty of the insertion and may cause bleeding.

4. In the setting of the unconscious, intubated patient or a patient with facial trauma, oral insertion of the tube may be considered or preferred.

5. Continue to advance the tube gently until the appropriate distance is reached.

6. Confirm placement by injecting 20cc of air and auscultate for the swish or bubbling of the air over the stomach. Additionally, aspirate gastric contents to confirm proper placement prior to administration of charcoal. If any doubt about placement, do not administer medications. 

7. Secure the tube.

8. Decompress the stomach of air and food either by connecting the tube to suction or manually aspirating with the large catheter tip syringe.

9. Document the procedure, time, and result (success) on/with the PCR. 
12 Lead ECG

Clinical Indications:

· Suspected cardiac patient

· Suspected tricyclic overdose 

· Electrical injuries

· Syncope 

· CHF

Procedure:

1. Assess patient and monitor cardiac status.

2. If patient is unstable, definitive treatment is the priority.  If patient is stable or stabilized after treatment, perform a 12 Lead ECG.

3. Prepare ECG monitor and connect patient cable with electrodes.

4. Expose chest and prep as necessary.  Modesty of the patient should be respected.

5. Apply chest leads and extremity leads using the following landmarks:

· RA
- Right arm or as directed by manufacturer

· LA
- Left arm or as directed by manufacturer

· RL
- Right leg

· LL
- Left leg

· V1
- 4th intercostal space at right sternal border

· V2
- 4th intercostal space at left sternal border

· V3
- Directly between V2 and V4

· V4
- 5th intercostal space at midclavicular line

· V5
- Level with V4 at left anterior axillary line

· V6
- Level with V5 at left midaxillary line

6. Instruct patient to remain still.

7. Press the appropriate button to acquire the 12 Lead ECG.

8. Print data as per guidelines and attach a copy of the 12 lead to the PCR.  Document the procedure, time, and results on/with the patient care report(PCR)

9. An Intermediate may perform a 12 Lead ECG; a Paramedic, however, should review it before implementing any treatment modalities.

EZ-IO by Vidacare

INDICATIONS:
EZ-IO AD (40 kg and over) & EZ -10 PD (3-39 kg)

1.   Intravenous fluids or medications are needed and a peripheral IV cannot be established. 
The patient exhibits one or more of the following:

a.   An altered mental status (GCS of 8 or less)

b. Respiratory compromise (Sa02 80 after appropriate oxygen therapy, respiratory rate < 10 or > 40 min)

c.   Hemodynamic instability ( Systolic BP of< 90 ).

2.   EZ-IO AD & EZ-IO PD may be considered PRIOR to IV attempts in the following situations:

a.   Cardiac arrest (medical or traumatic)

b.   Profound hypovolemia with alteration of mental status

c.   Patient in extremis with immediate need for delivery of medications and or fluids.
CONTRAINDICATIONS:
Fracture of the bone selected for IO infusion (consider alternate site)

Excessive tissue at insertion site with the absence of anatomical landmarks (consider alternate site)

Previous significant orthopedic procedures (10 within 24 hours, prosthesis-consider alternate tibia)

Infection at the site selected for insertion (consider alternate site)

CONSIDERATIONS:

Flow rate: Due to the anatomy of the space you will note flow rates to be slower than those achieved with IV catheters.

· Ensure the administration of an appropriate rapid syringe bolus (flush) prior to infusion NO FLUSH = NO FLOW

· Rapid syringe bolus (flush) EZ-IO AD with 10 ml of normal saline
· Rapid syringe bolus (flush) the EZ-IO PD with 5 ml of normal saline
· Repeat syringe bolus (flush) as needed
· To improve continuous infusion flow rates always use a syringe, pressure bag or infusion pump

Pain: Insertion of the EZ-IO AD & EZ-IO PD in conscious patients has been noted to cause mild to moderate discomfort (usually no more painful than a large bore IV.) However, Infusion for conscious patients has been noted to cause severe discomfort.
PRECAUTIONS:

 The EZ-IO AD & EZ-IO PD are not intended prophylactic use
EQUIPMENT:

· EZ-IO Drive
· EZ-IO AD or EZ-IO PD Needed Set
· Alcohol or Betadine Swab
· EZ-Connect or Standard Extension Set
· 10 ml Syringe
· Normal Saline (or suitable sterile fluid)
· Pressure Bag or Infusion Pump
· 2% Lidocaine (preservative free)
· EZ-IO Yellow wristband
PROCEDURE: If the patient is conscious, advise of EMERGENT NEED for this procedure and obtain informed consent
1.   Wear approved body substance isolation equipment (BSI)

2.   Determine EZ-IO AD or EZ-IO PD indications

3.   Rule out contraindications

4.   Locate appropriate insertion site

5.   Prepare insertion site using aseptic technique

6.   Prepare the EZ-IO driver and appropriate needle set

7.   Stabilize site and insert appropriate needle set

8.   Remove EZ-IO driver from needle set while stabilizing catheter hub

9.   Remove stylet from catheter, place stylet in shuttle or approved sharps container

10. Confirm placement

11. Connect primed EZ-Connect

12. Syringe bolus (flush) the EZ-IO catheter with the appropriate amount of normal saline.

13. Utilize pressure (pressure bag or infusion pump) for continuous infusions where applicable

14. Begin infusion

15. Dress site, secure tubing and apply wristband as directed

16. Monitor EZ-IO site and patient condition
Selective Spinal Immobilization Protocol

District 5 Paramedics may withhold spinal immobilization if the criteria has been met  
Selective Spinal Immobilization Criteria

Inclusion Criteria:

1) Over the age of 18 years, GCS score of 15, communicates with EMS providers fluently, and no loss of consciousness.

2) No suspicion or evidence of alcohol or illegal drugs.

3) No pain in the neck or back during movement, or palpation

4) Little or no mechanism of injury.

5) Intact neurological assessment:

a. Movement in all extremities.

b. No numbness/tingling in any extremity.

6) No distracting injuries.

Examination Requirements:

1) Palpation of the neck and spine.

2) Distal motor and sensory function.

3) Mental status and recall.

4) Description of the event from patient, bystanders, first responders, etc.

CONTINUOUS POSITVE AIRWAY PRESSURE (CPAP)

Continuous Positive Airway Pressure has been shown to rapidly improve vitals, gas exchange, the work of breathing, decrease the sense of dyspnea, and decrease the need for endotracheal intubation in the patients who suffer from shortness of breath from congestive heart failure and acute cardiogenic pulmonary edema. CPAP is shown to improve dyspnea associated with pneumonia, chronic obstructive pulmonary disease (asthma, bronchitis, emphysema). In patients with CHF, CPAP improves hemodynamics by reducing preload and afterload. 

Indications:

Dyspnea / Hypoxemia secondary to congestive heart failure, acute cardiogenic pulmonary edema, pneumonia, chronic obstructive pulmonary disease and:

A. Any patient who is complaining of shortness of breath for reasons other than pneumothorax or chest trauma.

B. Is awake and oriented

C. Has the ability to maintain an open airway ( GCS >10)

D. Has a respiratory rate greater than 25 breaths per minutes 

E. Has a systolic blood pressure above 90 mmHg

F. Uses accessory muscles during respirations

Contraindications:
1. Pneumothorax

2. Respiratory Arrest

3. Agonal Respirations

4. Unconscious 

5. Shock associated with cardiac insufficiency

6. Penetrating chest trauma

7. Persistent nausea/vomiting

8. Facial anomalies/stroke/obtundation/facial trauma
9. Has active upper GI bleeding or history of recent gastric surgery

Procedure:

A. Assess patient for signs/symptoms of pneumothorax

B. Place patient in a sitting position

C. Assess vital signs and SP02 frequently 

D. Attach ECG monitor

E. If BP < 90 systolic contact Medical Control prior to beginning CPAP

F. Begin at the lowest level of positive pressure available

G. Explain procedure to patient:

a. Patient requires reassurance to be used effectively.  Example: “You are going to feel some pressure from the mask but this will help you breath easier.”

b. Place delivery mask over mouth and nose.

c. Instruct patient to breath in through their nose slowly and exhale through their mouth as long as possible. 

d. Titrate to a max of 10 cm/H20. 

e. Check for leaks

f. Treatment should be given continuously throughout transport to ED

g. Continue to coach patient to keep mask in place and readjust as needed

h. If respiratory status / level of consciousness deteriorate, removed device and begin bag valve mask ventilation.

i. Documentation on the patient care record should include:

1. CPAP Level

2. Frequent Sp02 and Vital Sign assessment

3. Response to Treatment

4. Any adverse reactions

Special Notes:

A. CPAP should not be used in children under 12 years of age

B. Advise receiving hospital as soon as possible so they can prepare for the pt’s arrival

C. Do not remove CPAP until transfer of care has taken place at receiving hospital

D. Continuous reassessment of patient airway

Masimo Rainbow SET Pulse CO-Omimetry

Pre-Hospital Carbon Monxide Monitoring

Rainbow technology combines the latest in system theory, adaptive signal processing and a sensor that employs eight wavelengths of light to collect and analyze physiological data. Processing of this data allows it to accurately measure carbon monoxide (SpC0). This device was FDA approved in 2005. Clinically proven accuracy up to 40% SpCO (+/- 3%) 

· Ideal operating temperatures are 41-104 degrees F with storage temperatures between -40 to 158 degrees F. As with biological sensors, dropping the device may lead to damage. The finger probe is not compatible with other devices. The finger probe should be kept with the device at all times.

· The Rad-57 will display a standard 02 saturation (Sp02) and perfusion index.

· To change to the carboxyhemoglobin display, press the button labeled ‘SpCO’. The carboxyhemoglobin will be displayed as a number on the upper readout as ‘%SpCO’ The Rad-57 can be used to spot check patients, as trending is not necessary in most situations.

· Inaccurate SpCO readings can be seen in the setting of significant methemoglobin, abnormal hemoglobin levels, low arterial perfusion or intravascular dye. 

· When examining multiple patients, turn the device OFF then ON to recalibrate between patients. 

The SpCO reading is to be use as a screening measure. Definitive carboxyhemoglobin determinations should be performed via blood draw. The level in combination with signs and symptoms will assist the physician in making determinations about treatment options. In the prehospital setting any patient with suspected carbon monoxide poisoning should receive oxygen by a non-rebreather mask, unless otherwise contraindicated. 

Documentation 

Patients SpCO% reading must be documented as part of the Patient Care Report. In the case of multiple patients, the SpCO% should be documented on the triage tag. 

Special Considerations:

Rad-57 probe is not intended for use on patients under 30 kg. 

Smokers

Cigarette smoke produces some degree of carbon monoxide. Heavy smokers can have carboxyhemoglobin levels up to 10%. Smoking status should be taken into consideration and this information combined with symptoms and history of environmental carbon monoxide. 

Pregnant Women

Pregnant women maybe a higher risk in carbon monoxide situations. This is because of the increased susceptibility of the fetus to the effects of carbon monoxide. The fetal SpCO% maybe 10-15% higher than the maternal readings. All pregnant women with possible CO exposure should be encouraged to have definitive COHb blood levels and physician evaluation.

Commonly recognized symptoms associated with carbon monoxide poisoning:

Headache
Drowsiness
Lethargy
Confusion
Depression
Syncope 


Seizures
Chest pain
Palpitations
Agitation 
Dizziness
Weakness


Visual Disturbance
Abdominal Pain
Nausea 
Vomiting
Diarrhea

Abdominal Pain

Table 1: Clinical Signs & Symptoms associated with CO

Poisoning and correlated COHb levels18-19

Severity COHb Level Signs & Symptoms

Mild 

<15 - 20% 


Headache, Nausea, Vomiting, Dizziness, Blurred Vision.

Moderate 
21 - 40%* 


Confusion, Syncope, Chest Pain, Dyspnea, Weakness,Tachycardia, Tachypnea, Rhabdomyolysis

Severe 

41 - 
59%* 



Palpitations, Dysrhythmias, Hypotension, Myocardial ischemia,Cardiac arrest, Respiratory arrest, Pulmonary edema,Seizures; Coma

Fatal 

60+% Death

* At moderate to severe levels of COHb posioning the correlation between blood levels and symptomatology is poor.






