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12 LEAD EKG 

 
 

PURPOSE:   

The 12-lead EKG should be performed as part of a complete patient assessment when medical 

history and/or presenting complaints consistent with acute coronary syndrome are present within 

adult and pediatric patients. The acquiring of a 12-lead EKG should not delay immediate treatment 

needs or delay transport. 

 

INDICATIONS: 

A 12-lead EKG will be considered on adult and pediatric patients with the following presentations: 

 Chest, jaw, arm or shoulder pain/discomfort 

 Dysrhythmia 

 Shortness of breath / dyspnea 

 General weakness 

 Syncope or near-syncope 

 Suspected CVA/stroke 

 Epigastric discomfort 

 Diaphoresis inconsistent with environment 

 Diabetic patients with unusual complaints 

 Patients with a history of CHF, coronary artery disease, or cardiac transplant 

 Resuscitated cardiac arrest patient 

 Other signs or symptoms suggestive of acute coronary syndrome 

 Any patient the paramedic feels would benefit from a 12-lead assessment 

 

CONTRAINDICATIONS: 

 Patients who have been subjected to trauma prior to initiating transport 

 Cardiac arrest (on-going) 

 

PROCEDURE: 

1. The patient’s age, first initial, and full last name must be programmed into the monitor before 

the EKG is acquired. This will prevent ID patient errors.  

2. Treatment / 12 Lead EKG / transport destination decision should occur concurrently. In order 

to reduce on scene times, First Responders should attempt to place the EKG electrodes prior 

to the arrival of the medic unit, whenever practical.  

3. EKGs must be transmitted to the respective base hospital for physician interpretation. 

 

Acquiring 12-lead: 

1. Place patient in supine position whenever possible. 

2. Bare the chest and prepare the patient’s skin for electrode placement. Dry the skin if it is 

excessively moist.  

3. For EKGs on female patients please be sensitive when exposing or touching the breast. If 

possible, the bra should be left on. Always place V3 - V6 under the breast, rather than on the 

breast. If needed, encourage the female patient to assist you in displacing her left breast. If 

you must assist the female patient with displacement of her breast, always use the back of 

your hand and never the palm. 
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4. Place the electrodes on the limbs. The limb leads can be placed anywhere from the 

shoulders to the wrists and the thighs to the ankles – not the torso. 

5. Place the electrodes on the chest. The six precordial (chest) lead electrodes must be placed 

in specific locations. Locating the V1 position (fourth intercostals space) is the first step and it 

is the reference point. 

o V1: 4th intercostal space, just right of the sternum 

o V2: 4th intercostal space, just left of the sternum 

o V3: halfway between V2 and V4 

o V4: 5th intercostal space, left mid-clavicular line 

o V5: in-line between V4 and V6, anterior axillary line 

o V6: 5th intercostal space, left mid-axillary line 

6. A copy will be included on the PCR. 

7. A copy will be given to the Emergency Department on the hospital copy of the PCR. 

8. Document both the paramedic’s rhythm interpretation and the monitor’s rhythm 

interpretation on the PCR. 

 

Patient Treatment: 

1. If not detrimental to the patient’s condition the initial 12 Lead should be performed prior to 

medication administration. 

2. Patient Communication: If the EKG interpretation is “Acute MI Suspected”, the patient should 

be told that “according to the EKG you may be having a heart attack”. 

3. If the EKG interpretation is anything else, the patient should NOT be told the EKG is normal or 

“you are not having a heart attack”. 

4. If the patient asks what the EKG shows, tell him/her that a final reading will be completed by 

the emergency department MD. 

5. Interpretation should be relayed to receiving hospital during patient report. Document 

“Obtained 12-lead EKG.” on PCR and attach a copy. 

 

For destination decision information refer to the STEMI Destination policy. 

12 lead electrode placement diagrams:  
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AUTOMATED EXTERNAL DEFIBRILLATION (AED) 

 
PURPOSE: 

This procedure shall be utilized as indicated per the BLS section of the Pulseless Arrest Protocol. 

 

INDICATIONS: 

• Unresponsive with absent respirations and absent pulses 

 

CONTRAINDICATIONS: 

• None 

 

PRECAUTIONS: 

 Ensure scene safety.  Clear personnel making sure there is no contact with patient or any 

electrical conducting materials when defibrillating. 

 Defibrillations shall not be delivered by an AED device in a moving vehicle. 

 Remove any medication patches form the patient’s skin prior to defibrillating. 

 Ensure skin is clean and dry.  Remove metal necklaces and underwire bras. Check for 

implanted medical devices or piercings, place pads at least 1 inch away from implanted 

devices or piercings.   

 If patient is hypothermic Limit to one (1) shock refer to: COLD EXPOSURES protocol  

 For all pediatric patients a pediatric dose attenuator is desirable, however if one is not 

available an adult AED may be used. Attach pads in anterior/posterior position. 

 

PROCEDURE: 

1. Simultaneously check for pulse and no breathing or only gasping for no more than 10 

seconds.  If pulse is present, evaluate airway and breathing. Assist as needed until the arrival 

of the ALS unit. 

2.  Unwitnessed arrest:  

 CPR per current guidelines (5 cycles of 30:2) starting with compressions should be 

initiated while the AED equipment is being retrieved and applied.  

 Attach the AED in an anterior/posterior position. However, sternal/apical placement 

on anterior chest is acceptable for adolescents and adults as long as there is at least 3 

cm of space between AED pads. 

 Shock if indicated, should be attempted as soon as the device is ready for use. If shock 

advised, charge unit and deliver shock.  Immediately follow shock, and each 

subsequent shock, with 2 minutes (5 cycles) of CPR.  If no shock advised, continue CPR 

in 2 minute cycles.   

Witnessed arrest:  

 Attach AED to patient.  If shock advised, charge unit and deliver shock.  Immediately 

follow shock, and each subsequent shock, with 2 minutes (5 cycles) of CPR.   If no 

shock advised continue CPR in 2 minute cycles. 

3. Continue CPR and follow AED instructions until care can be transferred to ALS personnel.  

 

4. If spontaneous movement of the patient is detected at any time, check for a pulse. If pulse 

is present, evaluate airway and breathing. Assist as needed until the arrival of the ALS unit.  
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CONTINUOUS POSITIVE AIRWAY PRESSURE (CPAP) 

 
PURPOSE:   

To avoid intubation and the associated complications of intubation to improve ventilation and 

oxygenation, and to reduce the patient’s work of breathing and increase their lung functional 

reserve capacity. 

 

INDICATIONS: 

Moderate to severe respiratory distress- defined as increased/increasing respiratory effort, low 

oxygen saturation, difficulty speaking, and/or signs of decreased level of consciousness*: 

 Patients in moderate to severe congestive heart failure (CHF) with acute pulmonary edema 

 Drowning  

 Acute smoke inhalation /respiratory burns 

 Pneumonia 

 Asthma 

 COPD  

 Consider use for flail segment  

* If patient has mild to moderate ALOC, proceed with caution but be prepared to discontinue 

CPAP and ventilate patient with a BVM.  

 

COMPLICATIONS: 

 Tension pneumothorax 

 Hypotension 

 Aspiration 

 

CONTRAINDICATIONS: 

 Pediatrics (patients <34kg or who fit within the limits of the Weight Based Resuscitation Tool) 

 Respiratory or cardiac arrest 

 Signs and symptoms of pneumothorax 

 Major chest and/or facial trauma 

 Vomiting 

 Patients with a tracheotomy 

 Pulmonary fibrosis 

 Hypotension 

 Severe ALOC (GCS <8 Proceed to BVM/intubation) 

 Uncooperative after coaching 

PRECAUTIONS: 

 Use with caution in patients that retain CO2 (asthma or COPD) 

 May cause hypotension. If the patient’s blood pressure drops >20 mm Hg systolic reduce to 

next lower valve (7.5 to 5.0 or 10.0 to 7.5...) If patient’s condition continues to deteriorate 

discontinue CPAP 

 Due to changes in preload and afterload of the heart during CPAP therapy, a complete set 

of vital signs must be obtained every five (5) minutes 

 Patients must be closely monitored for signs of potential vomiting and resulting aspiration 

 

 PROCEDURE: 
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1. Place patient in a position of comfort. 

 

2. Obtain baseline vital signs, including SPO2 reading. 

 

3. Setup CPAP system according to manufacturer’s instructions. Start with 7.5 cm valve. May 

adjust valve up to 10.0 cm if patient is not responding well with 7.5 cm valve.  

 

4. Apply mask and begin CPAP while reassuring the patient. 

 

5. Continuously reevaluate the patient and record vital signs every five (5) minutes. 

 

6. Administer medications per protocol, as appropriate for the patient’s condition. 

  

7. On adjustable flow CPAP generators, it is appropriate to adjust oxygen flow rate, titrating 

oxygen to the patient’s condition. Advise the receiving hospital that the patient is on CPAP. 

 

8. Discontinue use if the patient’s condition worsens or the patent requires intubation. 
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ENDOTRACHEAL INTUBATION  

 
PURPOSE: 

To provide an advanced airway in an adult or pediatric patient via the orotracheal route. 

 

INDICATIONS: 

 Emergency control of compromised airway in breathing/non-breathing patients 

 Control ventilation and provide airway protection 

 Respiratory depression secondary to ETOH, OD, CVA 

 Respiratory distress secondary to smoke inhalation, asthma, emphysema 

 Patients with head injuries and GCS of 8 or less 

 Other clinical settings deemed appropriate by base station  

 

COMPLICATIONS: 

 Emesis can be induced in patients further compromising the airway 

 Damage to dental structures 

 Esophageal intubation 

 Laryngeal trauma 

 Hypoxia during prolonged intubation attempts 

 Cervical cord damage in patients with unsuspected cervical-spine injury 

 Cervical spine fracture in patients with arthritis/poor cervical mobility 

 Ventricular arrhythmias in hypothermic patients 

 Induction of pneumothorax (forceful bagging, traumatic insertion, etc.) 

 

CONTRAINDICATIONS: 

 Suspected epiglottitis 

 Suspected oropharyngeal abscess 

 Anatomic disruption of the oropharynx 

 

PRECAUTIONS: 

 Maintain in-line stabilization in all patients with suspected cervical spine injury 

 Recheck tube placement whenever patient is moved. Consider using a cervical-collar to 

help ensure consistent tube position 

 Always have suction ready 

 Intubation attempts should never exceed 30 seconds.  If visualization of vocal cords is 

difficult, stop and re-ventilate the patient before trying again 

 

PROCEDURE FOR ADULTS: 

1. Patients should be pre-oxygenated with 100% 02. BLS airway and ventilation procedures 

should be instituted. Monitor oxygen saturation before, during, and after intubation 

attempt(s).  

2. In head injured patients* requiring intubation, administer lidocaine 1.5 mg/kg IV/IO. (Max. 

100 mg). 

3. Assemble equipment while continuing BLS airway/ventilation procedures: 

a. Choose tube size and check cuff for patency.  

b. Lubricate cuff with sterile water-based lubricant. 
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c. Have ET introducer (Bougie) readily available. 

d. Assemble laryngoscope and check bulb. 

e. Connect and check suction. 

4. Insert laryngoscope blade to the right of centerline, then move blade to the midline 

displacing tongue to the left. 

5. Lift straight up on blade, no levering. 

6. Identify epiglottis and vocal cords. If vocal cords are not visible, paramedic may attempt to 

insert ET Introducer (Bougie) and identify tracheal rings by feel**.  

7. Insert tube from right side of mouth and pass through vocal cords under direct visualization. 

8. Advance ET tube so cuff is appropriate distance past cords and then remove stylet.  

9. Inflate cuff with enough air to prevent air leakage. 

10. Verification of proper tube placement as per VERIFICATION OF ADVANCED AIRWAY 

PLACEMENT policy. 

11. Note position of tube and secure in place. 

 

*Lidocaine should be administered in head injury patients only.  If feasible, administer lidocaine 

2 minutes prior to intubation attempt. 

**Endotracheal Introducer (Bougie) Guidelines: 

a. Confirmation that the Bougie is in the trachea may be obtained by feeling tracheal rings 

and by a firm stop to the passage of the Bougie within 40 cm.  If no rings are felt and the 

Bougie can be advanced without a firm stop then it is likely in the esophagus. 

b. Utilize second person to advance ET tube over the Bougie and through the vocal cords so 

cuff is appropriate distance past cords, and then remove the Bougie. 

 

PROCEDURE FOR PEDIATRICS: 

1. Patients should be pre-oxygenated with 100% 02. BLS airway and ventilation procedures 

should be instituted. 

2. In head injured patients* requiring intubation, administer lidocaine 1 mg/kg IV/IO. (Max. 50 

mg.) 

3. Assemble equipment while continuing BLS airway/ventilation procedures: 

f. Choose tube size and check cuff for patency. (Pediatric tube size: (16 + age in 

years) / 4).  

g. Lubricate cuff with sterile water-based lubricant 

h. Insert stylette to within ½” of end of ET tube. 

i. Assemble laryngoscope and check bulb. Straight blades are preferred for patients 

<4 years of age. 

j. Connect and check suction. 

4. Insert laryngoscope blade to the right of centerline, then move blade to the midline 

displacing tongue to the left. 

5. Lift straight up on blade, no levering. 

6. Identify epiglottis and vocal cords. 

7. Insert tube from right side of mouth and pass through vocal cords under direct visualization. 

8. Advance tube so cuff is appropriate distance past cords and remove stylet, then inflate 
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cuff with enough air to prevent air leakage. 

9. Verification of proper tube placement as per VERIFICATION OF ADVANCED AIRWAY 

PLACEMENT policy. 

10. Note position of tube and secure in place. 

 

*Lidocaine should be administered in head injury patients only.  If feasible administer lidocaine 

2 minutes prior to intubation attempt. 
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ETCO2 MONITORING 

 
 

Purpose: 

The measurement of End-Tidal CO2 (EtCO2) currently is the optimal method of continuously 

monitoring the adequacy of ventilation and circulation in both adult and pediatric 

patients. It measures expired carbon dioxide using infrared spectroscopy. EtCO2 is of value 

in the assessment of ventilation, measurement of response to therapy, and the assessment 

of circulation status of patients. 

 

Indications: 

Continuous EtCO2 waveform monitoring must be employed on all patients with advanced 

airway interventions including:  

 Endotracheal Tube  

 Combitube  

 King Tube  

 Surgical Airway  

 

Contraindications: 

 None 

 

Procedure: 

1. During the intubation process a colormetric device may be utilized initially to 

confirm tube placement. 

2. While initial steps are completed the ETCO2 monitor will be set up with the 

appropriate size window: 

a. Large clear adult = Any tube size greater than 4.0 

b. Small purple pediatric/neonatal + Any tube size 4.0 or smaller 

3. ETCO2 sensor will be placed between the end of the advanced airway device and 

the bag valve in accordance with manufacture specifications. 

4. Generally a normal (square) ETCO2 waveform and a numeric value of 10-20 mmHg 

during effective CPR and 35-45 mmHg without CPR should be noted for 

confirmation of ETT placement.    

5. Ventilation of patient will be done so as to maintain a normal ETCO2 waveform and 

numeric value.  Normal values are 35-45. 

6. A strip printed showing ETCO2 waveform and numeric value will be captured as 

soon as possible once monitoring is initiated and be placed in the patient care 

record. 
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7. ETCO2 waveform will tracked during transport with changes in ventilation done to 

maintain normal waveforms and numeric value.  These values will be introduced 

into the patient medical record whenever vital signs are charted. 

8. Changes in waveform and numeric values should be assessed in accordance to 

patient condition to ascertain possible complications: 

a. Tube displacement or esophageal intubation – diminished or no waveform 

b. Obstructed airway or ventilation device failure – diminished or no waveform 

c. Hyperventilation – low numeric value 

d. Hypoventilation – high numeric value 

9. Upon transfer of care of the patient another strip is to be printed showing ETCO2 

waveform and numeric value which will be placed in the patient care record. 

Additional copy should be left for the hospital record. 

 

Special Considerations 

 May be utilized during CPR to gage effectiveness of compressions and ventilation. A 

drop in ETCO2 level may indicate need to change out personnel doing 

compressions. 

 A sudden rise in ETCO2 level during CPR is an indicator of “Return of Spontaneous 

Circulation” (ROSC) and the patient should be re-evaluated at that time. 

 Low ETCO2 levels may be noted in states of profound shock. Ventilation changes 

should not be done to try and correct ETCO2 levels but rather correct the underlying 

cause of the hypo-perfusion state. 

 ETCO2 adaptor and Bag Valve should be disconnected from the advanced airway 

during any patient transfer to avoid tube dislodgement. 
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GASTRIC TUBE INSERTION 
 
PURPOSE: 

To prevent gastric distention and aspiration in pediatric and adult patients. 
 

INDICATIONS: 

 To prevent gastric distention during prolonged bag-valve-mask ventilation 

 When gastric distention impedes ventilation in patients being ventilated by either bag-

valve-mask or ET tube 

 When otherwise deemed appropriate by base station 
 

CONTRAINDICATIONS: 

 Recent esophageal surgery 

 Presence of a percutaneous gastric tube 

 Toxic ingestion (unless ordered by base station) 
 

PROCEDURE: 

1. Select the appropriate tube size: 

Infant: 8 French. 

Child: 12 French. 

Adult: 16 French. 

2. Measure the tube from the patient’s mid abdomen, around their ear to the tip of the 

patient’s nose to determine the proper length of insertion.  

3. Lubricate the tube and insert it directed posteriorly along the floor of the nose. 

4. Confirm tube placement by aspirating gastric contents and by injecting 5-20 mL of air 

while auscultating over the left upper quadrant. 

5. Secure the tube. 

 

Endotracheal intubation should be performed prior to gastric intubation whenever possible.  
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INTRANASAL MEDICATION ADMINISTRATION VIA MEDICATION ATOMIZATION DEVICE 

“MAD” 

 
PURPOSE:  

The intranasal (IN) route is to be used as an optional route of medication administration.  

 

INDICATIONS:  

 As indicated by protocol for the administration of Versed, Narcan, Glucagon, and Fentanyl 

 

CONTRAINDICATIONS: 

 Facial trauma 

 Epistaxis 

 Nasal congestion or discharge 

 Any recognized mucosal abnormality 

 

RELATIVE CONTRAINDICATION: 

 Recent use of vasoconstricting medications (e.g., antihistamines, cocaine, etc.)  

 

PROCEDURE: 

1. Draw up appropriate medication into a 1 mL or 3 mL luer-lock syringe. Do not dilute the 

medication. 

2. Expel any remaining air from syringe. For smaller (pedi) doses it is allowable to leave some air 

in the syringe.  

3. Firmly attach atomizing device to syringe. 

4. Briskly compress the syringe plunger to expel and atomize the medication. 

5. Always deliver half the medication dose up each nostril. This doubles the available mucosal surface 

area (over a single nostril) for drug absorption and increases rate and amount of absorption. 

 

Maximum (per nostril) medication administration: 

 Adults - 1 mL 

 Pediatrics - 0.5 mL  

Patient may be in any position for IN administration.  
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INTRAOSSEOUS INFUSION  
 

PURPOSE: 

To establish immediate vascular access in the critically ill or injured adult or pediatric patient.  

Intraosseous infusion provides rapid access to the circulatory system to provide fluid 

resuscitation and cardio tonic medications. 

 

INDICATIONS:  

Adult and pediatric patients in which vascular access is difficult to obtain in emergent, urgent, 

or medically necessary cases.  

 

COMPLICATIONS: 

 Local infiltration of fluids and/or medications into the subcutaneous tissue from improper 

needle placement 

 Possible fat or bone emboli 

 Osteomyelitis may be found when device is left in over 24 hours 

 

CONTRAINDICATIONS:  

 Recent fracture of involved bone (fluid may extravasate into SQ tissue) 

 Infection at the site selected for insertion 

 Excessive tissue at insertion site with the absence of anatomical landmarks 

 Previous significant orthopedic procedures in insertion area (prosthetics) 

 Previous IO within 24 hours on that extremity 

 Compromised extremity 

 

CONSIDERATIONS: 

Flow rate: Ensure the administration of a rapid and vigorous 10ml flush with normal saline prior to 

infusion “NO FLUSH=NO FLOW”.  Repeat syringe bolus (flush) as needed. 

Pain: In patients responsive to pain, 2% preservative free lidocaine should be administered for 

pain before infusing any fluids into the IO.   

*Adult dose: 2 mL  (40 mg) 

*Pediatric dose: 0.5 mg/kg).   

Lidocaine MUST be administered slowly to prevent it from being sent directly into the central 

circulation.  Medication intended to remain in the medullary space as a local anesthetic.  

2nd dose: If a second dose is required for pain management it will be half  the initial dose at 20 

mg and again administered very slowly. 

 

EDCEMS has approved the EZ-IO and the Bone Injection Gun (B.I.G.) devices for use in El Dorado 

County. Contactors may use either as long as they have received training in their respective 

choice.  
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EZ-IO® GUIDELINE: 

EQUIPMENT NEEDED:  

 EZ-IO® driver  

 EZ-IO® needle sets: 15mm (3-39 Kg), 25mm (40 Kg and greater) and 45mm (excessive 

tissue) 

 Chlorahexadine swab/prep  

 EZ-Connect® or IV extension tubing extension set  

 10 mL syringe  

 Normal saline  

 Pressure bag or infusion pump (may use BP cuff @ 300 mmHg) 

 EZ-Stabilizer® for pediatric and proximal humeral insertions 

PROCEDURE: 

1. USE STANDARD PRECAUTIONS. 

2. Assemble the needed equipment.  

3. Fill syringe with 10 mL normal saline and prime EZ-Connect/extension tubing (leaving syringe 

attached to EZ-Connect port). If patient is responsive to pain, prime EZ-Connect/extension 

tubing with 2% lidocaine (40 mg for adults or 0.5 mg/kg for peds).  Keep in mind the tubing 

holds 1cc of fluid. 

4. Locate an appropriate insertion site:  

A non-traumatized humerus  

Adult: Identify the greater tubercle insertion site 

approximately two finger widths inferior to the coracoid 

process and the acromion. All humeral insertions on 

adult patients should be done with the 45mm needle to 

reduce accidental dislodgement. If you have difficulty 

locating landmarks use 2nd choice instead. 

Pediatric: Same as adult insertion site, but if you have 

difficulty locating landmarks use 2nd choice instead.  

A non-traumatized proximal tibia  

Adult: The insertion site is one finger width medial to the 

tibial tuberosity.  

Pediatric: Less than 12 kg or without an identifiable tibial 

tuberosity: The insertion site is two centimeters distal from 

the patella and then medial along the flat aspect of the 

tibia. 

Pediatrics with an identifiable tibial tuberosity: The 

insertion site is the same as for adults. 

 

A non-traumatized distal tibia 

Adult: The insertion site is two centimeters proximal to 

the medial malleolus and positioned midline on the 

medial shaft making certain you are at the flat center 

aspect of the tibia. This can be confirmed by palpating 

the anterior and posterior borders of the distal tibia and 

feeling for the flat aspect of the bone.  

Pediatric: The insertions site is the same as for adults.  
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5. Position the patient so that the site is accessible (for humeral insertions – adduct humerus 

with arm against patients body resting on gurney or backboard. Forearm resting on the 

abdomen).  

6. Prepare the insertion site using aseptic technique. Allow to air dry thoroughly.  

7. A “snap” should be felt when the needle is fully seated on the driver.  Do not touch the 

patient or the EZ-IO needle with the hand that touches the driver. 

8. Stabilize site and remove needle cap. 

9. Position the driver at the insertion site with the needle set at a 90-degree angle to the bone 

surface. Gently pierce the skin with the needle set and insert EZ-IO needle until it touches 

the bone. IMPORTANT: Keep hand and fingers away from needle set. 

10. Penetrate the bone cortex by squeezing driver’s trigger and applying gentle, consistent, 

steady, downward pressure(allow driver to do the work). 

Do not use excessive force: In some patients insertion may take greater than 10 seconds, if 

the driver sounds like it is slowing down during insertion; reduce pressure on the driver to 

allow the RPM’s of the needle tip to do the work. 

In the unlikely event that the battery on the driver fails paramedics may manually finish 

inserting the EZ-IO needle set. Grasp the needle set and, rotate arm, while pushing the 

needle into the intraosseous space. This may take several minutes. 

11. Release the driver’s trigger and stop the insertion process when a sudden “give or pop” is 

felt upon entry into the medullary space or when desired depth is obtained. 

12. Remove EZ-IO power driver from needle set while stabilizing the catheter hub and remove 

stylet from catheter by turning counter-clockwise and immediately dispose of stylet in 

appropriate biohazard sharps container. 

*NEVER return used stylet or cartridge to the EZ-IO kit. 

13. Secure site with EZ-stabilizer and connect primed EZ-connect to exposed luer-lock hub. 

14. Confirm placement with a syringe bolus of 10 mL *normal saline. 

*If the patient is responsive to pain, the paramedic may consider 2% lidocaine without 

preservatives for anesthetic effect prior to the 10mL normal saline flush. 

15. Assess for potential complications. 

16. Disconnect 10 mL syringe from EZ-connect extension set and connect to primed IV tubing 

and begin infusing utilizing a pressure delivery system. 

17. Dress site, secure tubing, and monitor intraosseous site and patient condition. 
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BONE INJECTION GUN (B.I.G.) GUIDELINE:  

EQUIPMENT NEEDED: 

 B.I.G. device  Adult  or Pediatric (newborn to 12 years-old) 

 Chlorahexadine swab/prep 

 3 way stopcock  

 IV extension tubing extension set  

 10 mL syringe  

 Normal saline  

 Pressure bag or infusion pump (may use BP cuff @ 300 mmHg) 

 Transpore tape 

PROCEDURE: 

1. USE STANDARD PRECAUTIONS. 

2. Assemble the needed equipment.  

3. Fill syringe with 10 mL normal saline and prime extension tubing and 3-way stopcock 

(leaving syringe attached to stopcock port). If patient is conscious, prime tubing with 2% 

lidocaine (40 mg for adults or 0.5 mg/kg for peds).   

4. Locate an appropriate insertion site:  

A non-traumatized proximal tibia 

Adult: The insertion site is one finger width medial to 

the tibial tuberosity. 

Pediatric: Less than 12 kg or without an identifiable 

tibial tuberosity: The insertion site is two centimeters 

distal from the patella and then medial along the 

flat aspect of the tibia. 

Pediatrics with an identifiable tibial tuberosity: The 

insertion site is the same as for adults. 

A non-traumatized humerus 

Adult: Identify the greater tubercle insertion site 

approximately two finger widths inferior to the 

coracoid process and the acromion.  

Pediatric: Same as adult insertion site, but if you 

have difficulty locating landmarks use 3rd choice 

instead.  

A non-traumatized distal tibia 

Adult: The insertion site is two centimeters proximal 

to the medial malleolus and positioned midline on 

the medial shaft making certain you are at the flat 

center aspect of the tibia. This can be confirmed by 

palpating the anterior and posterior borders of the 

distal tibia and feeling for the flat aspect of the bone.  

Pediatric: The insertions site is the same as for adults.  

5. Position the patient so that the site is accessible (for humeral insertions – adduct humerus 

with arm against patients body resting on gurney or backboard. Forearm resting on the 

abdomen).  

6. Prepare the insertion site using aseptic technique. 
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7. Position the B.I.G. with one hand to the site and pull out the safety latch with the other 

hand. 

8. Trigger the B.I.G. at 90 degrees to the surface. 

9. Remove the B.I.G.  

10. Pull out the trocar and fix the cannula with the safety latch. 

11. Connect the infusion set with a stopcock to a standard IV set with the use of a 100ml saline 

bag. Adjust flow or inject medications.  

12. If lidocaine was given, consider second bolus at half the initial dose (20 mg for adults) for 

pain relief.  

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

14. Dress site, secure tubing, and monitor intraosseous site and patient condition. 

**The non-traumatized humerus is the preferred site for responsive patients.  

INTRAOSSEOUS LINES WILL NOT BE ESTABLISHED AS PRECAUTIONARY.  

All other uses of the intraosseous route require a base station order.  

There will be only one attempt per extremity at establishing an intraosseous infusion. No more than 

two (2) total attempts will be allowed for intraosseous infusion. Scene time will not be delayed for 

intraosseous infusion attempts. Generally, make one attempt at scene; the second en route. Any 

deviation from one attempt on scene must be documented as to the reason. 
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KING AIRWAY DEVICE  

 
PURPOSE: 

To provide an alternative airway when orotracheal or nasotracheal intubation cannot be 

performed or is not available on a patient in need of advanced airway management. 

INDICATIONS: 

 An unconscious patient with no purposeful response 

 Absent gag reflex 

 Apnea or shallow ineffective respirations 

COMPLICATIONS: 

 Inadvertent tracheal intubation 

 Emesis can be induced in patients further compromising the airway (KING LT/LTS-D Airways 

do not provide protection from aspiration 

 Laryngeal trauma 

 Hypoxia during prolonged intubation attempts 

 Cervical cord damage in patients with unsuspected cervical-spine injury 

 Ventricular arrhythmias in hypothermic patients 

 Induction of pneumothorax (forceful bagging, traumatic insertion, etc.) 

CONTRAINDICATIONS: 

 Gag reflex present 

 Obvious signs of death 

 Ingestion of caustic substance 

 Airway obstruction by a foreign body 

 Traumatic disruption of the airway (crushed trachea, etc.) 

 Known esophageal disease (cancer, varices, surgery, etc.) 

 Laryngectomy patient with a stoma 

 Valid DNR documentation is present 

 Suspected narcotic overdose, with ALS < ten minutes away (BLS personnel) 

 Patients smaller than 35 inches or 12 kg 

PRECAUTIONS: 

 Spinal injury (maintain in-line stabilization in suspected spine injury patients) 

 Tube dislodgement (recheck tube placement whenever patient is moved. Use a cervical-

collar to help ensure consistent tube position) 

 Aspiration (always have suction ready) 

EQUIPMENT: 

 KING LT/LTS-D Airways in sizes 2, 2.5, 3, 4, and 5 

 Water based lubricant 

 60 cc or 90 cc syringe (If a 60 cc syringe is used, multiple fillings may be required) 

 BVM 

 Laryngoscope (optional use by ALS personnel) 

PROCEDURE: 

1. Patients should be pre-oxygenated with 100% 02. BLS airway and ventilation procedures 

should be instituted. 

2. Select proper tube based on patient’s size: 

 Size 2 – Patient between 35-45 inches or 12-25 kg (Green) 
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 Size 2.5 –Patient between 41-51 inches or 25-35 kg (Orange) 

 Size 3 – Patient between 4 and 5 feet tall (Yellow) 

 Size 4 – Patient between 5 and 6 feet tall (Red) 

 Size 5 – Patient over 6 feet tall (Purple) 

3. Assemble equipment while continuing BLS airway/ventilation procedures: 

a. Check tube cuffs for patency. 

b. Lubricate beveled distal tip and posterior aspect of the tube with a water soluble 

lubricant. Take care not to introduce lubricant in ventilation openings of the tube. 

c. Connect and check suction. 

4. Position patient’s head in sniffing (preferred) or neutral position. For obese patients consider 

elevating the patient’s back and shoulders. 

5. Hold the KING LT/LTS-D with the dominant hand at the proximal end (connector) such that 

insertion will be accomplished in a single, continuous motion. 

6. Use a lateral (45-90◦) approach with chin lift. A laryngoscope may be used to lift tongue. 

7. Insert the KING LT/LTS-D and rotate back to midline as the tip reaches the posterior wall of the 

pharynx. Keep inserting until the base of the connector is aligned with teeth or gums.  

8. Inflate the cuffs until firm and make certain there is no “bouncing out” of the KING LT after 

release. Make certain that the KING LT/LTS-D remains in the midline position while inserted. 

Cuff Inflation Guide: 

KING LT-D: Size #2, 25-35 mL; Size #2.5, 30-40 mL; Size #3, 45-60 mL; 

Size #4, 60-80 mL; Size #5, 70-90 mL   

KING LTS-D: Size #3, 40-55 mL; Size #4, 50-70 mL; Size #5, 60-80 mL 

9. While gently bagging the patient to assess ventilation, simultaneously withdraw the KING 

LT/LTS-D until ventilation is easy and free flowing (large tidal volume with minimal airway 

pressure). 

10. Reference marks are provided at the proximal end of the KING LT/LTS-D which when 

aligned with the upper teeth give an indication of the depth of insertion. 

11. Verification of proper tube placement as per VERIFICATION OF ADVANCED AIRWAY 

PLACEMENT policy. 

12. Secure the tube and ventilate with a BVM device with 100% oxygen. 

13. Apply cervical collar. 

14. Reevaluate the position of the tube at least after each movement of the patient. 

15. KING LT/LTS-D Airways are NOT to be used for medication administration. 

 

EMERGENCY REMOVAL:  

Generally KING LT/LTS-D Airway devices will NOT be removed in the field. In situations where patient 

combativeness makes continued intubation dangerous, the tube may be removed. 

1. Have suction and BVM for assisted ventilations ready. 

2. Position patient to minimize risk of aspiration. 

3. Deflate cuffs. 

4. Remove device. 

5. Suction patient and assist ventilations as needed. 
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NASOTRACHEAL INTUBATION 
 

PURPOSE: 

To provide an advanced airway in patients that cannot be intubated by the orotracheal route. 

 

INDICATIONS: 

 Emergency control of compromised airway in spontaneously breathing patients 

 Control ventilation and provide airway protection 

 Respiratory depression secondary to ETOH, OD, CVA 

 Respiratory distress secondary to smoke inhalation, asthma, emphysema 

 Patient’s mouth cannot be opened because of clenched jaw and adequate BLS cannot 

be performed 

 Patients requiring advanced airway placement and the use of a laryngoscope is 

impossible (e.g., patients sitting in a vehicle waiting extrication) 

 Patients with severe soft tissue facial injuries, disallowing visualization of the cords 

(CAUTION: Chance of basilar skull fracture and loss of nasal passage integrity likely) 

 

COMPLICATIONS: 

 Epistaxis and/or emesis can be induced in patients with clenched teeth, further 

compromising the airway 

 Perforation of pyriform sinus 

 Perforation of the pharynx 

 Cranial intubation and possible infection in the patient with a basal skull fracture 

 

CONTRAINDICATIONS: 

 Apneic patient 

 Lack of proper training 

 Loss of nasal passage integrity 

 Basilar skull fracture 

 Pediatrics as defined in pediatric routine medical care policy 

 Unstable mid-face fractures with loss of nasal passage integrity 

 

PRECAUTIONS: 

 Always have suction ready 

 If misplacement of ET tube into esophagus, expect vomiting to occur 

 Make sure that the BVM adapter is securely fastened to ET tube to prevent loss of tube 

into naso-pharynx 

 Only three (3) field attempts shall be performed before attempting to secure the airway 

by another method 

 

 PROCEDURE: 

1. Visually inspect each nare for foreign bodies or large polyps. 

2. Instill spray Neosynephrine into each nare for 1-2 seconds. 

3. Insert a NPA lubricated with 2% Lidocaine gel into the chosen nare (usually the largest). 

4. Choose an ET tube approximately 1mm smaller than that used for oral intubation. 

5. Insert BAAM device on end of ET tube (when tube is placed correctly a whistle will be heard). 

6. Remove the NPA. 
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7. Insert the lubricated ET tube into the chosen nare. 

8. Guide the tube slowly but firmly along the floor of the nasal passage and down into the 

nasopharynx, allowing the ET tube to passively rotate as it advances.  As the tip of the ET 

tube nears the glottic opening, watch for condensation in the tube. 

9. Upon inspiration, advance the ET tube through the larynx (glottic opening).  Condensation 

should be seen in the tube upon exhalation. 

10. Inflate the cuff and confirm ET tube placement per VERIFICATION OF ADVANCED AIRWAY 

PLACEMENT policy. 
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NEEDLE CHEST DECOMPRESSION 
 

INDICATIONS: 

To relieve the intra-thoracic pressure caused by suspected Tension Pneumothorax under the 

following circumstances: 

 

 Traumatic Arrest  

OR 

 Hypoxia & Hypotension  

With any of the following: 

 Tachycardia 

 Increasing dyspnea 

 Decreased lung sounds, unilateral or bilateral 

 Unequal expansion of the chest wall 

 Agitation 

 Cyanosis 

 Subcutaneous emphysema 

 Jugular venous distension 

 Tracheal shift away from affected side (a late sign) 

 

COMPLICATIONS: 

 Creation of a pneumothorax if not already present 

 Laceration of the lung,  

 Laceration of liver or spleen (lateral sites) 

 Infection from non -aseptic technique 

 Laceration of intercostal vessels and nerves, which run under each rib 

 Subcutaneous emphysema 

 

PROCEDURE: 

1. Administer high-flow oxygen. Assist ventilations if needed. 

2. Locate either: 

a. The 4th intercostal space (Lateral to nipple) in the anterior axillary line on the affected 

side.  Pull the tissue up and away towards the chest and count the ribs.  (Preferred site) 

b. The 2nd intercostal space in the mid-clavicular line on the affected side 

3.  Prepare the area with a chlorahexadine swab/prep. 

4. Insert an over the needle catheter, 10 gauge 3.25” (Adult); 14 gauge 2”–2.5” (Peds); over the rib 

of the chosen intercostal space (the lateral fifth rib or anterior third rib): 

a. Until there is lack of resistance or a pop is heard or felt as needle enters pleural 

space. 

b. Listen for air escaping. 

5. Remove the needle.  Insert the catheter through the parietal pleura until air escapes.  It should 

exit under pressure. 

6. Reassess level of consciousness, respiratory effort, chest/lung sounds, JVD, tracheal shift, skin 

signs, blood pressure, pulses, and NCD site frequently. 
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7. Secure catheter in place to prevent dislodging. 



EL DORADO COUNTY EMS AGENCY    
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NEEDLE CRICOTHYROIDOTOMY 

 
PURPOSE: 

To provide an emergency airway to the patient who is in respiratory or cardiac arrest or has a 

complete airway obstruction and all other methods of obtaining a BLS and ALS airway have failed. 

 

INDICATIONS: 

The adult or pediatric patient who is in respiratory or cardiac arrest or has a complete airway 

obstruction where conventional methods to establish an airway have been unsuccessful. This 

includes orotracheal intubation, nasotracheal intubation, esophageal tracheal airway device 

intubation, bag/valve/mask ventilation, and standard methods for correction of airway obstructions. 

Before performing this procedure in a patient with a foreign body obstruction the paramedic should 

attempt to push the obstruction down into the right or left bronchus with an ET tube while visualizing 

the airway via direct laryngoscopy.  

 

This is a last resort procedure for patients who will otherwise succumb to their obstructed airway.  

 

CONTRAINDICATIONS:  

 When other BLS or ALS adjuncts can successfully maintain the airway 

 When landmarks cannot be clearly identified 

 Transection of the trachea distal to the cricothyroid site 

 Relative contraindications may exist such as known tracheal disease, cancer, or lower airway 

obstruction. However, this is a procedure of last resort thus consider the benefit vs. the risk 

 

COMPLICATIONS: 

 Subcutaneous emphysema 

 Tracheal mucosal injury 

 Mediastinal emphysema 

 Bending of catheter 

 Hemorrhage 

 Pneumocyst 

 Esophageal or mediastinal puncture 

 Aspiration 

 Barotrauma 

 Thyroid perforation 

 

EQUIPMENT: 

 10-14 gauge reinforced style catheter (minimum of 2 ½ “ long) 

 5 mL syringe  

 Betadine swabs 

 Normal saline  

 Twill tape 

 Tape 

 Oxygen flow modulator 

 Oxygen source (15-30 liters per minute flow capacity) 
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PROCEDURE: 

1) Attach oxygen flow modulator to oxygen source. 

2) Place the patient in a recumbent or semi-recumbent position with neck slightly extended. (No 

extension if patient has suspected spinal injury) 

3) Identify cricothyroid membrane. 

4) Prep the patient’s neck with chlorahexadine swab/prep. 

5) Stabilize the larynx with the thumb and middle finger and place the index finger over the cricothyroid 

membrane. 

6) Attach the transtracheal airway catheter to a 5 mL syringe filled with 2 mL of normal saline.  Insert the 

catheter at a 45-degree angle directed inferiorly through the cricothyroid membrane. 

7) Cannulate the trachea through the cricothyroid membrane and advance the transtracheal airway 

catheter until aspiration of air noted in the syringe. 

8) Remove the needle firmly holding the catheter in place. 

9) Secure the catheter in place with twill tape, reinforced with adhesive tape. 

10) Attach the Luer lock of the oxygen flow modulator to the transtracheal airway catheter. 

11) Select an oxygen flow of at least 15 up to 30 liters per minute. 

12) Cover all vent holes of oxygen flow modulator using thumb and forefinger for one (1) second and 

release all vent holes for two (2) seconds. Continue oxygenation cycle as above. 

13) Auscultate the patient’s chest and the upper abdomen for breath sounds to confirm pulmonary 

inflation and exhalation. Note: ETCO2 device cannot be used with flow modulator. 

 

Never attempt needle cricothyroidotomy in a moving vehicle. 

The pulsed oxygen flow should result in slight inward and outward movement of the chest and or upper 

abdomen.  In case of complete upper airway obstruction, quantitative gas discharge from the patient’s 

lungs through the released openings of the oxygen flow modulator will need more time. 

Needle cricothyroidotomy only accomplishes oxygenation and does not replace ventilation.  Therefore 

CO2 retention will quickly be a problem.  Ideally a definitive airway such as surgical cricothyroidotomy 

or tracheostomy should be performed within 20 minutes. 

Documentation should include indications, procedures followed, time and location, equipment used, 

response/success of procedure, reassessment of patient and device placement at turn over of care. 

Act decisively when moving to needle cricothyroidotomy, while the patient is still alive giving the best 

opportunity for a successful outcome. 
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STOMAL INTUBATION  

 
PURPOSE: 

To provide an advanced airway in an adult or pediatric patient who has an obstructed or 

compromised tracheostomy or stoma. 

 

INDICATIONS: 

 Emergency control of compromised airway in breathing/non-breathing patients with existing 

tracheostomy without tube (mature stoma) 

 Dislodged tracheostomy tube (decannulation)  

 Tracheostomy tube obstruction not resolved by suction 

 

COMPLICATIONS: 

 Damage to tracheal structures 

 Laryngeal trauma/ bleeding 

 Hypoxia during prolonged intubation attempts 

 Induction of pneumothorax (forceful bagging, traumatic insertion, etc.) 

 

CONTRAINDICATIONS: 

 None in an emergency setting 

 

PRECAUTIONS: 

 Maintain in-line stabilization in all patients with suspected cervical spine injury 

 Recheck tube placement whenever patient is moved 

 Always have suction available and ready to use 

 

PROCEDURE: 

1. Remove existing tube from stoma if airway is compromised.  Do not attempt to reinsert a 

dislodged pre-existing tracheostomy tube. 

2. Assure an adequate BLS airway.  Cover stoma with gloved hand or occlusive dressing when 

using a bag-valve-mask.  Oxygenate with 100% oxygen.  

3. Select the largest ET tube that will fit through the stoma without force (lubrication of the tube 

with viscous Lidocaine may be needed). 

4. Check cuff, if applicable. 

5. Do not use a stylet. 

6. Pass ET tube until the cuff is just past the stoma. Right mainstem bronchus intubation may occur 

if the tube is placed further since the distance from tracheostomy to carina is less than 10 cm. 

The tube will protrude from the neck by several inches. 

7. Inflate the cuff. 

8. Verification of proper tube placement as per VERIFICATION OF ADVANCED AIRWAY 

PLACEMENT policy.   

9. Secure the tube with tape and ventilate. 

10. PCR documentation shall include verification of airway placement including a monitor strip of 

EtCO2 tracing whenever instituted. 
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THERAPEUTIC HYPOTHERMIA 

 
PURPOSE:    

To improve neurological status and survival rates in adult cardiac arrest patients who have a Return 

of Spontaneous Circulation (ROSC), but who haven’t regained consciousness and may benefit from 

induced hypothermia. 

 

INDICATIONS: must meet all three inclusion criteria: 

1) Non-traumatic cardiac arrest patients with ROSC < 60 minutes 

2) Comatose after ROSC: GCS < 6 with no purposeful movement to pain 

3) Age 18 or older 

ABSOLUTE CONTRAINDICATIONS: 

 Suspected pre-existing hypothermia (Core temp <34 Celsius) at presentation 

 Refractory hypotension (<90 mm Hg) despite inotropic support 

 Gravid pregnancy 

 Sepsis 

 Head injury/intracranial hemorrhage 

 Stroke 

 Active bleeding or severe coagulopathy 

 DNR or terminal illness 

 

RELATIVE CONTRAINDICATIONS: 

 Conflict with advanced directives 

 Major surgery within 14 days 

 Age = to or > 75 years 

 Uncontrollable arrhythmias 

 Drug OD as etiology of cardiac arrest 

 Time to ROSC > 60 minutes 

 

 PROCEDURE: 

1. Remove all clothing from the patient’s body. 

2. Apply ice packs to the patient’s head, neck, and torso. 

3. Continuously monitor the patient’s vital signs and EKG. 
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TOURNIQUET FOR HEMORRHAGE CONTROL 
 

 

PURPOSE: 

To control blood flow (ONLY) in an extremity in the event of a traumatic wound with significant 

hemorrhage. 

 

INDICATIONS: 

 Uncontrolled hemorrhage of an extremity secondary to a traumatic injury. 

 Attempt tourniquet after direct pressure has failed to adequately control hemorrhage 

 

COMPLICATIONS:  

 Nerve damage 

 Permanent loss of extremity below tourniquet  

 Areas such as the proximal thigh may be difficult to control, and lower leg hemorrhage 

often requires tourniquet application above the knee for adequate occlusion 

 

CONTRAINDICATIONS: 

 None  

 

PROCEDURE: 

1. Apply direct pressure to the wound. 

2. If bleeding persists after direct pressure apply a tourniquet. 

3. Select an appropriate site. The tourniquet should always be between the wound and the 

heart. 

4. Apply tourniquet 2 – 4 inches above the wound site. 

5. Tighten tourniquet until there is no distal pulse palpable and bleeding has stopped. 

a. There may be damage to an artery that can result in an absence of a distal pulse. 

Monitor bleeding to ensure that it has stopped. 

b. If you cannot be sure the bleeding has stopped, tighten the device until it cannot 

tighten any more. 

6. If you are using triangle bandages or cravats as tourniquets, wrap the material around the 

injured limb and tie a knot over the pad. Slip a rigid device such as a pair of scissors into 

the knot and rotate to tighten the tourniquet. (Resist the urge to use a pencil or pen due to 

frequent breaking). Tighten to the point where a distal pulse cannot be felt.  

7. Secure tourniquet to prevent any loosening from occurring.  

8. Document on patient the TIME the tourniquet was applied. 

9. DO NOT COVER THE EXTREMITY. You must visually monitor the wound site, and leave 

tourniquet in open view.  

10. Continue to reassess tourniquet(s) and adjust as needed. 

 

Note: DO NOT place a tourniquet on the trunk or head. These wounds need a hemostatic 

dressing with direct pressure.  
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TRANSCUTANEOUS PACING  

 
PURPOSE: 

The Transcutaneous Pacing Procedure shall only be utilized as indicated in the El Dorado 

County Bradycardia Prehospital Protocol by ALS personnel. 

 

INDICATION: 

Symptomatic bradycardia in adult < 50bpm and pediatric <60bpm patients with signs of 

inadequate perfusion: Hypotension, Acute ALOC, Shock, chest pain. 

 

PROCEDURE: 

1. Connect patient to monitor and obtain rhythm strip. Obtain baseline vital signs. 

2. Clip away excessive chest hair.  (Shaving may produce nicks in the skin increasing 

the discomfort level during pacing procedure.) 

3. Ensure skin is clean and dry.  Remove metal necklaces and underwire bras. Check 

the person for implanted medical devices or piercings, place pads at least 1 inch 

away from implanted devices or piercings.   

4. Apply adhesive pacing electrodes in the left anterior/left posterior position. (See 

manufacturer’s operation manual for specific electrode placement.) 

5. Attach pacing cable to electrodes and to pacing device as per manufacturer’s 

directions. 

6. Adjust the ECG gain to assure proper sensing of intrinsic QRS complexes.   

7. Select pacing rate of 80. 

8. Increase current by 10mA increments until observed evidence of pacing capture as 

described below.  Set current to 10mA above the threshold level to ensure continued 

capture.  

a. Electrical Capture is usually evidenced by a wide QRS and a tall, broad T wave 

following each pacer spike.  In some patients, it may be less obvious, noted only 

as a change in QRS configuration.  Generally occurs between 40-100mA.   

b. Mechanical Capture is evidenced by a palpable pulse, rise in blood pressure, 

improved state of consciousness, and improved skin color. 

9. Assess patient’s comfort level and refer to formulary for pain management, if 

indicated.  Withhold if systolic BP < 100. 
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