MEDLINK AIR

MATERNAL TRANSPORT PROTOCOLS
Version 5


NOTE:
The following protocols have been developed to aid the flight crew of MedLink AIR in management of patients transported by this EMS helicopter service, under the direct supervision of medical control Emergency Physicians of Gundersen Lutheran Medical Center, La Crosse, Wisconsin.

These protocols serve as recommendations only and do not represent absolutes in standard of care. These protocols are subject to updates on a regular basis.  Copying of these protocols by permission only from the Medical Director(s) of MedLink AIR.

MedLink AIR flight crews will contact medical control after lifting off to receive an initial patient report and open appropriate protocols.  The flight crew will make every effort to contact medical control to receive protocol orders after patient contact has been made.  This will usually occur once enroute to the destination hospital.  If all means of communication fail, MedLink AIR flight crew may practice within the parameters of the MedLink AIR protocols as deemed necessary for patient care.
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INDICATIONS FOR MATERNAL TRANSPORT

BY CRITICAL CARE TRANSPORT
1. Transport of an obstetrical patient should be considered when:

A. The local facility is not able to deal with the patient's actual or predicted obstetrical, medical or surgical complications.

B. The birth of one or more infants may be expected to require neonatal intensive care.

C. The patient's obstetrical, medical or surgical circumstances require continuous monitoring by personnel not available at the local facility.

2. The following maternal conditions may require transport to a high‑risk perinatal center.  The decision to transport is based on local services available, the degree of maternal/fetal distress and assessment by local physician.

A.
Obstetrical complications.

1. Premature rupture of membranes (PROM) at less than 34 weeks of gestation or weight of a fetus estimated at less than 2000 grams.

2. Premature labor at less than 34 weeks of gestation or with a fetus estimated at less than 2000 grams.

3. Any of the conditions listed below especially if the infant is < 34 weeks gestation or < 2000 grams.

a. Severe preeclampsia/eclampsia.

b. Multiple gestations in active labor.

c. Poorly controlled diabetes.

d. Intrauterine growth retardation with evidence of chronic fetal distress in active labor.

e. Third trimester bleeding of a significant degree.

B.
Medical complications.

1. Severe infections, which may precipitate premature birth.

2. Unstable organic heart disease.

a. Poorly controlled diabetes.

b. Thyrotoxicosis, uncontrolled.

c. Renal disease with deteriorating function or increasing hypertension.

d. Drug overdose.

e. Pulmonary edema.

f. Respiratory distress.

g. Severe hypertension.

C.
Surgical complications.

1. Trauma requiring intensive or surgical correction beyond the capabilities of the local facilities or where the procedure may result in premature birth.

2. Acute abdominal emergencies at < 34 weeks gestation or baby < 2000 grams.

3. Thoracic emergencies requiring intensive care or surgical correction.
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MANAGEMENT GUIDELINES FOR OBSTETRICAL PATIENTS
1. Consultation with on‑call obstetrician or on‑line emergency physician.

2. Historical information should include the patient's G/P status; gestational age; onset of labor; vaginal bleeding, fluid leakage, fever, etc.

3. Patients should be transported in lateral recumbency or semi‑Fowler's position with safety belts over the chest (between breasts and gravid uterus) and over the thighs if able.

4. Mask or nasal O2 at a minimum of 4L/minute, if appropriate.

5. Frequent monitoring of the following:

A. Vital signs (HR, RR, BP).

B. Uterine status (rate of contractions, relaxations, pain).

C. Fetal heart tones.

D. Neurological status.

E. Vaginal bleeding.

6. At least one IV line (> 18 gauge) will be maintained (using NS) during flight.

7. A urinary catheter will be maintained in all appropriate patients to monitor urinary output.  Exceptions include preterm labor and fetal bradycardia unless an emergent C‑section is planned.
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FETAL BRADYCARDIA/DISTRESS

1. Definition:  Bradycardia is frequently associated with decreased oxygenation causing fetal distress.

2. Classifying fetal heart rate decelerations: [image: image1.png]Classifying FHR decelerations™
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2. Late decelerations and severe variable decelerations are potentially ominous because they suggest uteroplacental insufficiency and umbilical cord compression.

3. Treatment:

A. Refer to Management Guidelines for Obstetrical Patients protocol.

B. Look for and treat reversible causes of fetal distress.

C. Transport rapidly for delivery; notify receiving facility physician for further guidance.
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PREECLAMPSIA/ECLAMPSIA

1. Preeclampsia:  Toxic state which occurs in the last half of pregnancy or early postpartum period.

A. Mother exhibits the following:

1. Hypertension (SBP > 160, DBP > 90 or an increase in DBP of 15 mmHg from previous baseline).

2. Hyperreflexia

3. Proteinuria

4. Generalized peripheral edema

B. Hypertension and at least one of the other signs are required for the diagnosis.

C. Eclampsia is preeclampsia with seizures.

2. Risk factors

A. Primiparous women under 19 years of age.

B. Multiparous women over 35 years of age.

C. Twin pregnancy

D. Hydatidiform mole (disordered proliferation of chorionic villi)

E. Hydramnios (excess amniotic fluid)

F. Diabetes mellitus

G. Chronic vascular disease

H. Chronic hypertension

3. Management

A. Refer to Management Guidelines for Obstetrical Patients protocol.

B. Magnesium sulfate

1. Loading dose:  4 gm IVP over 20 minutes (no faster than 1 gm/5 minutes).

2. Continuous IV infusion: 2 gm/hour (mix 50 gm in 500 NS for a concentration of 100 mg/ml); 2 gm/hr = 20 ml/hr

3. Decrease or stop infusion if:

a. Knee jerk absent (~10 mg/dl)

b. Urine output < 25 ml/hour

c. Respiratory depression occurs (~12 mg/dl); stop infusion for RR < 14

d. Cardiac arrest (>15 mg/dl or too rapid infusion)

4. Side effects

a. Patients may complain of flushing, nausea or vomiting during bolus.

b. Hypotension

c. Respiratory depression.

d. Pulmonary edema

5. Antidote—calcium gluconate, 10% solution 1 gm IV at a maximum rate of 50 mg/minute.

6. Contraindications:

a. Maternal renal disorder

b. Myasthenia gravis

C.
Treatment of severe hypertension

1.
Hydralazine:  Acts by directly reducing vascular resistance and increasing cardiac output, renal and uterine blood flow.

a. Indicated for systolic BP > 170, diastolic BP > 110.

b. Initial dose is 5 mg IVP over 30‑60 seconds

c. If DBP is not lowered to 90-100 in 20 minutes, give 10 mg over 60-90 seconds

2. Labetalol

a. Initial dose:  20 mg over 2 minutes

b. Pulse dosing:  20-40 mg IV over 2 minutes every 15 minutes

c. Contraindications:  asthma or heart block greater than 1o
D.
Patient management enroute.

1. Lateral recumbency or elevate patient's head and shoulders slightly to facilitate breathing.

2. Restrict total IVF to 100 cc/hour if possible.

3. Monitor DTRs and urinary output.

4. If seizures occur while on magnesium, give additional 4‑6 gm magnesium IV over 5‑10 minutes.  If still seizing, see Seizures protocol.
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PRETERM LABOR WITH OR WITHOUT

SPONTANEOUS RUPTURE OF MEMBRANES
1.
Definition:
Regular, rhythmic contractions occurring between 20‑36 weeks gestation causing progressive dilatation of the cervix.

2. Pretransport history and stabilization.

A.
Contraction description

1. Frequency

2. Duration

3. Strength

B. Vaginal exam to determine cervical dilatation and station.  Do not perform digital exam if there is a suspicion of ruptured membranes or vaginal bleeding (risk of placenta previa).
3. Tocolysis


A.   Terbutaline Sulfate

1.
Dosage

a. Cervix dilated > 2 cm but less than 7 cm and contractions are every 2‑4 minutes.

b. Subcutaneous:  0.25 mg every 1-2 hours

2.
Contraindications

b. Significant vaginal bleeding

c. Maternal pulse > 120 bpm

d. Maternal dysrhythmias or known cardiac disease

e. Hyperthyroidism

f. Evidence of hypotension due to vaginal hemorrhage

g. Pulmonary edema

h. Uncontrolled maternal diabetes

3.
Side effects

a. Tremors and flushing, hypotension and lightheadedness

b. Maternal and fetal tachycardia

B. Magnesium sulfate

1. Loading dose:  4 gm IVP over 20 minutes (no faster than 1 gm/5 minutes).

2. Continuous IV infusion: 2-4 gm/hour (mix 50 gms in 500 NS for a concentration of 100 mg/ml)


a. 2 gm/hr = 20 ml/hr

b. 3 gm/hr = 30 ml/hr

c. 4 gm/hr = 40 ml/hr

3. Decrease or stop infusion if:

a. Knee jerk absent (~10 mg/dl)

b. Urine output < 25 ml/hour

c. Respiratory depression occurs (~12 mg/dl); stop infusion for RR < 14

d. Cardiac arrest (>15 mg/dl or too rapid infusion)

4. Side effects

a. Patients may complain of flushing, nausea or vomiting during bolus.
b. Hypotension
c. Respiratory depression.
d. Pulmonary edema.  See Pulmonary Edema protocol.

e. Antidote—calcium gluconate, 10% solution 1 gm IV at a maximum rate of 50 mg/minute.
5. Contraindications

a. Maternal renal disorder

b. Myasthenia gravis
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TRAUMA IN PREGNANCY
1. Priorities for the injured pregnancy patient remain the same as for a nonpregnant patient.

2. The patient should be positioned on her left side unless a spinal injury is suspected.  If immobilized on a backboard, the following maneuvers can be done to minimize uterine compression on the inferior vena cava.  

A. Tilt backboard to left side.

B. Elevate right buttock and push uterus to the left.

3. Physiological changes of pregnancy include:

A. Cardiac output:  Increased from 1 to 1.5 liters per minute.

B. Heart rate:  Increased from 15‑20 beats per minute during third trimester.

C. Blood pressure:  Decreased 5‑15 mmHg in systolic and diastolic during second trimester.

D. Shock is not always obvious in the pregnant patient.  Because of an increase in circulating blood volume during pregnancy, the pregnant female will show signs of hypovolemia later in their course.  Treat hypovolemia aggressively.  Maintain urine output of > 50 cc/hour.  See Shock protocol.
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EMERGENCY CHILDBIRTH

1. It must be emphasized that it is the responsibility of the flight team to thoroughly and accurately assess the status of the maternal patient prior to transport, in order to prevent delivery of an infant in the air‑medical environment.  It is safer and more appropriate to wait and deliver the infant in the controlled environment of the referring clinic or hospital, if delivery appears imminent.

2. No matter how accurate the initial assessment may be, however, unforeseen circumstances can dramatically change the status of the maternal patient during transport.  Flight team must therefore be prepared to safely perform an emergency delivery during flight.

3. Preparing for delivery.

A. Proceed in a calm, controlled manner.  The patient's level of apprehension will be decreased if the flight team remains calm.  Reassure her and give explanations.

B. Position the patient on her back with knees bent and thighs spread apart.  If fetal distress is a factor, place a pillow or blanket under the patient's right side to displace the uterus to the left.

C. Position one team member at the patient's head to coach her and to assure her airway at all times.  Suction must be available in case the patient vomits.

D. Wear gloves, masks, goggles and protective covering for clothes to prevent transmission of infectious disease from body fluids and blood.

E. Drape the patient to provide privacy and a clean area for delivery.  Clean sheets, blue pads or towels can be placed under the patient's buttocks and perineal area.  A sheet also can be placed across the patient's abdomen and thighs, leaving the vaginal area exposed.

F. Start an IV (if not already done) with a 16 to 18 gauge needle.

G. Fetal heart tones should be documented by Doppler every 5 minutes prior to delivery.  If fetal distress is noted, place the patient on 10 liters of oxygen via mask and increase IV fluids and turn patient to left lateral side.

4. Delivery

A. Control is the most important factor in performing a safe, successful delivery.  Coach the patient to push through contractions and to take deep breaths between contractions.

B. As the baby's head begins to crown, apply light pressure to the patient's perineum to prevent tearing.  A small mid‑line episiotomy may be performed if necessary using local anesthetic (Lidocaine).  The episiotomy should be done during a contraction, when the patient is bearing down.  For most premature deliveries, an episiotomy is not needed.

C. Support and guide the baby's head as it emerges from the vagina to prevent an explosive delivery.  Having the patient push without a contraction, as the head is emerging, will help decrease the force with which the head delivers.

D. The majority of infants are born face down.  Gently turn the baby's head to face the mother's thigh.  Use a bulb syringe to clear the baby's mouth and nares of mucous and fluids.

E. Feel around the baby's neck for the presence of the umbilical cord.  If the cord is around the neck, attempt to slip the cord over the head.  If the cord is too tight to reduce in this manner, place two clamps on the cord and cut between the clamps and then rapidly deliver the baby.

F. Guide and support the baby's head downward to help deliver the anterior shoulder.  Do NOT pull or use force on the baby in an attempt to deliver it.  If difficulty is encountered in delivering the shoulder, apply suprapubic pressure.

G. After the anterior shoulder is delivered, apply gentle upward traction to help deliver the posterior shoulder.  The infant's body will then slip out easily.

H. Keep the baby's head in a dependent position to facilitate drainage.  Clamp the umbilical cord with two clamps, approximately 6‑8 inches from the baby's umbilicus.  Cut between the two clamps.

I. Hand the baby to another team member for assessment, stabilization, and one and five minute APGAR scoring.

	Sign
	0
	1
	2

	Pulse per minute
	Absent
	< 100
	> 100

	Respirations
	Absent
	Slow, irregular
	Good, crying

	Muscle tone
	Limp
	Some flexion
	Active motion

	Reflex irritability (suction catheter in nares)
	No response to stimulation
	Grimace 
	Cough or sneeze

	Color
	Blue or pale
	Pink body with blue extremities
	Completely pink


J.
Care of newborn, see Neonatal Resuscitation in Pediatric Protocols.

5.
The placenta normally delivers within 10‑30 minutes after the birth of the baby.  As the placenta separates, there is a gush of blood and the cord appears to lengthen.  Assist in the delivery of the placenta as follows:

A. Wait for the placenta to deliver unless vaginal bleeding is heavy.

B. As the placenta appears at the vagina, gently grasp it and guide it out.  NEVER pull hard on the umbilical cord in an attempt to deliver the placenta.

C. Place the cord and the placenta in a sack or container to be brought to the receiving facility for examination.  Retained pieces of placenta can cause continued bleeding or maternal infection.

D. Assess the amount of blood loss after delivery of the placenta.  Up to 500 cc is normal.

E. Administer 10‑20 units of oxytocin to 1 liter NS after the placenta delivers, and adjust the rate as needed to keep the uterus firm and to control bleeding.

F. Uterine massage may be needed if bleeding is brisk after delivery of the placenta.

G. If possible, transport the placenta with the patient in an appropriate container.  If this is not possible, document on the transport record where and with whom the placenta was left.

6.
Post‑delivery care:  The immediate postpartum period is critical because of the great risk for hemorrhage and shock.

A. Examine the patient's perineum and vagina for lacerations or tears.  Apply pressure to any obvious lacerations if they are bleeding.

B. Shivering is a normal reaction during the immediate post‑delivery phase.  Provide the mother with warm covers to help minimize shivering.
C. Assess the patient's BP, pulse, respirations, bleeding and fundus at least every 15 minutes. The level of the fundus should be documented.  An increasing fundal height may indicate internal bleeding.
D. Treat for signs and symptoms of shock.  For acute hemorrhage, see Postpartum Hemorrhage.  See also Shock protocol.

E. Save any evidence of blood loss (peripads, towels, and sheets) for the receiving facility to help determine blood loss.

F. If mother and baby are stable, breast-feeding will stimulate the release of oxytocin in the mother and subsequently help the uterus to contract.
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NORMAL VAGINAL DELIVERY
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CHILDBIRTH COMPLICATIONS
1. Prolapsed cord.

A. Refer to Management Guidelines for Obstetrical Patients protocol.

B. With a gloved hand, gently push the baby's presenting part back up several inches to relieve pressure off the cord.  Maintain this pressure on the baby's presenting part for the duration of the flight.  If this doesn't alleviate cord compression, go to C.

C. Position the mother in the knee‑chest position, or elevate her hips and buttocks.

D. Administer oxygen at 10 liters via mask and increase the IV fluid rate.

E. Do not manipulate or press on the cord.

F. Cover any exposed cord with a warm, sterile towel, moistened with saline.

G. Monitor the fetal heart rate continuously.

H. Notify the receiving facility prior to transport, as a Cesarean section may be needed immediately upon arrival.

I. Consider terbutaline tocolysis per protocol if patient is in labor.

2. Abnormal birthing presentation.

A. Refer to Management Guidelines for Obstetrical Patients protocol.

B. Breech presentation.  (See diagram)

1. Position the mother and prepare for the delivery as for a vertex birth.

2. Allow the buttocks and trunk to deliver with gentle support and guidance.

3. Support the baby's body while waiting for the head to deliver.

4. The head should deliver on its own within 3 minutes.  Suprapubic pressure may help keep the head flexed and facilitate delivery.

5. If the head does not deliver after 3 minutes, the umbilical cord is being compressed and an airway must be created for the infant.  Place your middle and index finger in the vagina, along the baby's face and up to his nose.  Push the vagina away from the baby's nose and mouth until the head delivers.

6. Administer oxygen at 10 liters via mask to the patient and increase the IV fluid rate.

7. Do NOT try to pull the baby out by excessive force.  Use gentle traction only.

8. Once the baby is delivered, care for mother and baby is the same as in a vertex birth.

C.
Limb presentation.

1. Do NOT attempt to pull on the baby by an extremity.

2. Immediate transport is required.

3. Contact receiving facility physician for additional guidance.
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BREECH VAGINAL DELIVERY
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OBSTETRICAL HEMORRHAGE
1. Placenta previa

A. Definition:  Placental attachment to the lower segment of the uterus, near or over the internal os, characterized by painless bleeding.

B. Pretransport history and management

1. Obtain ultrasound description of previa if available.

2. History of bleeding:  onset, duration, number of episodes and amount.

3. Note most recent hbg/hct/platelet count.

4. Note patient's blood type and request 2-4 units crossmatched blood be available from referring facility.

5. Two large bore IVs in place; adjust infusion to maintain adequate BP and urine output > 30 cc/hour.

6. Foley catheter in place.

7. 6‑10 liters O2 per mask.

8. Apply MAST suit if indicated.


C.
Patient management enroute

1. Refer to Management Guidelines for Obstetrical Patients protocol.

2. Continuously monitor vital signs and fetal heart rate for signs of shock.

3. Treat shock.   See Shock protocol.

a. High flow O2
b. Administer blood if not responding to IVFs

c. Inflate MAST suit (legs only)

2. Placenta abruptio

A. Definition:  The premature separation of a normally implanted placenta after 20 weeks gestation.  Characterized by severe abdominal pain and uterine irritability with varying degrees of fetal distress.  (The hemorrhage may remain retroplacental concealing the hemorrhage.)

B. Pretransport history and management.

1. Obtain ultrasound results if available.

2. Note most recent hgb/hct/platelet count if available.

3. Note patient's blood type and request 2-4 units crossmatched blood be available from referring facility.

4. Assess abdomen.

b. Soft, firm or hard

c. Tenderness with palpation

d. Height of uterus

5. Two large bore IVs in place; adjust infusion to maintain adequate BP and urine output > 30 cc/hour.

6. Apply MAST suit if indicated.

C.
Patient management enroute.

1. Refer to Management Guidelines for Obstetrical Patients protocol.

2. Continuously monitor vital signs and fetal heart rate for signs of shock.

3. Monitor and document:

a. Increasing abdominal or back pain, i.e. tearing or knife‑like.

b. Vaginal bleeding

4. Monitor for and treat shock as in placenta previa.

5. Observe for signs of progressing labor.
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POSTPARTUM HEMORRHAGE
1. Description:  Postpartum hemorrhage (PPH) complicates approximately 4% of deliveries.  PPH severe enough to cause signs and symptoms of hypovolemic shock (generally > 1000 ml of blood loss) has an incidence of 0.5%.  The bleeding may be brisk or slow, but it is continuous.

2. Etiology of PPH

A. Postpartum uterine atony (non‑contracting uterus).  This condition is responsible for most serious PPH (up to 80%).  Predisposing factors include the following:

1. Chorioamnionitis

2. General anesthesia

3. Grand multiparity

4. Low placental implantation or previa

5. Over distended uterus (e.g. twins, polyhydramnios, macrosomia)

6. Precipitous labor

7. Preeclampsia

8. Prolonged labor

9. Magnesium administration

B. Genital tract trauma:  Trauma during delivery is the second most common cause of PPH.  Vaginal and cervical lacerations occur not only with operative vaginal deliveries, but with spontaneous delivery as well.  Neglected lacerations can cause substantial blood loss through slow vaginal bleeding over many hours.

C. Retained placental tissue:  Retention is associated with PPH both acute and delayed (24 hours after delivery).

D. Peripartal coagulopathies:  Relatively rare.  Can occur with amniotic fluid embolism or abruptio placentae. PPH occurs due to the inability to form a clot in the placental vascular bed.

3. Treatment

A. Make sure uterus is empty using manual exploration.

B. Once uterus is empty, administer a rapid, continuous infusion of dilute oxytocin (40 units in 1 liter of NS). Oxytocin given as an undiluted bolus can produce cardiac arrest or aggravate the hypotension.
C. Vigorous bimanual uterine massage often promotes uterine tone and abatement of PPH.

D. If uterine atony persists during oxytocin infusion, Methergine (methylergonovine) 0.2 mg may be given as IV bolus if diastolic BP < 100.

E. If a coagulopathy is suspected, administration of blood products including fresh frozen plasma may be necessary.  

F. IV fluids; see Shock protocol.
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NEONATAL RESUSCITATION

1. Initial care

A. Dry and warm infant.

B. Place in supine position and open airway.

C. Prior to delivery:

1. If meconium:  Suction mouth then nose and deliver baby.  Suction deeply with meconium aspirator or 8‑10 F suction catheter.  Stimulate baby after suctioning.

2. If no meconium:  Suction mouth then nose.

D. Tactile stimulation of feet and/or back.

E. When appropriate, record and document the one and five minute Apgar Score.

	Sign
	0
	1
	2

	Pulse per minute
	Absent
	< 100
	> 100

	Respirations
	Absent
	Slow, irregular
	Good, crying

	Muscle tone
	Limp
	Some flexion
	Active motion

	Reflex irritability (suction catheter in nares)
	No response to stimulation
	Grimace 
	Cough or sneeze

	Color
	Blue or pale
	Pink body with blue extremities
	Completely pink


2.
Breathing

A. 100% oxygen if adequate RR and HR but cyanotic.

B. If apneic, or cyanotic, or HR is less than 100, then use bag valve mask with 100% oxygen and stimulation.

C. Intubate if BVM and tracheal suctioning not effective.

3.
Circulation

A. Begin CPR (start compressions at 120/min or 3:1) if HR is less then 80 (can palpate umbilical cord for pulse) and/or heart rate is less than 80 after trial of BVM and 100% oxygen.

B. If heart rate remains < 60, administer epinephrine 0.01 mg/kg IV/IO (0.1 ml/kg 1:10,000).

4.
Term neonatal vital signs (first 12 hours of life)

A. Heart rate (awake):  100-180 bpm

B. Respiratory rate:  30-60/minute

C. Systolic blood pressure:  39-59 mm Hg

D. Diastolic blood pressure:  16-36 mm Hg

5.  Transport when stable in isolette if available

A. Keep warm

B. Maintain HR > 80
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