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Intended Audience: 
MD/DO, RN, APRN, Physician Assistants, Certified Nurse Midwives, Students 
 
Objectives: 

1. Describe how declining rural obstetric access increases EMS involvement in labor, delivery, and high-risk perinatal transports. 
2. Explain how EMS system reliability challenges—staffing gaps, mutual aid dependence, and long response times—affect the 

management of obstetric emergencies. 
3. Analyze the operational and clinical risks created by rural geography, weather, and long transport distances during obstetric 

responses. 
4. Identify practical strategies EMS agencies and clinicians can use to strengthen readiness for low-frequency, high-risk obstetric 

events. 
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Welcome!
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Friendly Reminders
• Video appreciated

• Use chat function to ask questions or raise hand if able 

• Mute microphone when not speaking 

• Maintain confidentiality, no PHI

• Didactic will be recorded

• Mission is to empower those working in rural settings

• Our diversity of perspectives, specialties, practice scopes are our strength

• "Coming together is a beginning. Keeping together is progress. 
Working together is success." - Henry Ford  



Announcements
• Next Session: April 28rd 

• TOLAC/VBAC in Rural Settings - Navigating Policy Creation

Allegra Ponshock, MD, FAAFP, DABFM – FM OB  Rachel Hartline, MD, FM OB
Mile Bluff Medical Center, Mauston, WI  Upland Hills Health, Dodgeville, WI

• TOLAC Case

Stefanie Sippl, MD, FMOB
Upland Hills Health, Mineral Point, WI



Interested in sharing a case? 
Email jennifer.white@fammed.wisc.edu

• Slide template shared, 10 min for details of case 

• Priority to cases from rural and resource-limited settings

• No PHI

• Include on CV as a state presentation

mailto:jenny.white@fammed.wisc.edu


Rural EMS OB Preparedness
Operational realities, system strain, and what it means for prehospital care
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Objectives
• Describe how declining rural obstetric access increases EMS 

involvement in labor, delivery, and high-risk perinatal transports.
• Explain how EMS system reliability challenges—staffing gaps, 

mutual aid dependence, and long response times—affect the 
management of obstetric emergencies.

• Analyze the operational and clinical risks created by rural 
geography, weather, and long transport distances during obstetric 
responses.

• Identify practical strategies EMS agencies and clinicians can use to 
strengthen readiness for low-frequency, high-risk obstetric events.



Wisconsin

• 5.9 Million population
• 30 % Rural

• 72 Counties
• 1,850 local governments

• 1265 Townships
• 585 City and Villages
• 11 Tribal Governments

97% of Land Area is Rural 



Christmas Eve 
1983

• Washington Island

• Unexpected Labor

• No Medical Providers on Island

• Volunteer Rescue Squad Response

• Heavy Ice Conditions on Lake 
Michigan-2 hour crossing

• Unable to dock due to Ice 
conditions

• Door County Ambulance response

• 1st baby born in Door County 
Ambulance



Relevance to 
Today

• Geography unchanged

• Weather Conditions unchanged

• Travel Distances unchanged

• Hospital OB Access Declining

• EMS Reliability under Significant 
Strain



The Rural OB Landscape
Only 57% of rural hospitals still deliver babies

8 OB units closed in the last 5 years

14% decrease in rural births → lower volume → more closures

Closures driven by provider coverage, low volume, reimbursement

Wisconsin Office of Rural Health. (2024). Obstetric delivery services and workforce in rural Wisconsin hospitals. 



OB Closures Impact on EMS

Longer 
transports

More interfacility 
transfers

Higher 
likelihood of 
field delivery

More high-risk 
patients far from 

specialty care



EMS Reliability: A system under strain

41% of EMS agencies had staffing gaps

78% provided mutual aid due to another agency’s staffing failure

41% rely on 6 or fewer people for 80% of staffing

Rural + volunteer agencies at highest risk

Wisconsin Office of Rural Health. (2023). The reliability of Wisconsin’s 911 ambulance response.





Modern Case Study

• Snowstorm

• High Risk pregnancy receiving 
specialty care

• Baby delivered in bathroom

• 40+ mile transport to hospital

• No complications



Common Themes

High Risk Patients may 
live far from specialty 

care

Weather and Geography 
create delays

EMS may be the only 
clinician available

Long transport times 
may increase risk



Clinical Scenarios for EMS 
• Precipitous Delivery

• Breech

• Shoulder Dystocia

• Hemorrhage

• Preeclampsia/eclampsia

• Neonatal resuscitation



EMS Training Challenges

•Long travel distances to training

•Class cancellations

•Volunteers unavailable during daytime

•Aging workforce

•Low-frequency, high-risk skill decay
Wisconsin Office of Rural Health. (2023). The reliability of Wisconsin’s 911 ambulance response.



Hospitals Can Help EMS

•Clear, shared OB emergency 
protocols

•Early consultation during 
transport

•Support for simulation and joint 
training

•Recognition of EMS as a 
clinical partner

•Advocacy for sustainable EMS 
funding



EMS Agencies need:

•Regular OB simulation

•Protocol updates for high-risk OB

•Pre-plans for long-distance transports

•Regional coordination with hospitals

•After-action reviews for OB calls





James Small

Wisconsin Office of Rural Health

small5@wisc.edu

mailto:small5@wisc.edu
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CRITICAL CARE TRANSPORT & 

RESUSCITATION IN

POSTPARTUM HEMORRHAGE

CRAIG TSCHAUTSCHER MD, MS, DRTM (RCSED)

FLIGHT PHYSICIAN

ASSISTANT PROFESSOR OF EMERGENCY MEDICINE

UNIVERSITY OF WISCONSIN SCHOOL OF MEDICINE AND PUBLIC HEALTH



OBJECTIVES

• BRIEF SUMMARY ON MED FLIGHT

• FUNDAMENTALS OF POSTPARTUM HEMORRHAGE

• DAMAGE CONTROL RESUSCITATION

• RURAL CASE MANAGEMENT



DISCLOSURES

I HAVE NONE



MED FLIGHT

• 3 AIRCRAFT

• PHYSICIAN, NURSE, PILOT

• 2 CRITICAL CARE AMBULANCES

• NURSE, RT, EMT-B



PATIENT HISTORY

• 27 YEAR OLD FEMALE

• G1P1 (COUNTING THIS DELIVERY)

• VACUUM ASSISTED VAGINAL DELIVERY AT 40 WEEKS

• CONCERNING FETAL HEART TONES

• 1 L BLOOD LOSS DURING DELIVERY

• METHYLERGONOVINE AND OXYTOCIN GIVEN

• 2 L IVF

• SUDDEN HYPOTENSION

• CONCERN FOR LOCAL ANESTHETIC SYSTEMIC TOXICITY (LAST)

• GIVEN LIPID EMULSION



PATIENT HISTORY

• DEVELOPED POSTPARTUM HEMORRHAGE

• MASSIVE TRANSFUSION PROTOCOL INITIATED

• CARBOPROST TROMETHAMINE – 250 MCG X2

• METHYLERGONOVINE – 0.2 MG X3

• OXYTOCIN – 10 U

• TXA - 1 GRAM X2

• COMPONENT THERAPY - 13 RBCS, 2 CRYO, 5 FFP, 1 PLATELET

• VACUUM-INDUCED, POSTPARTUM HEMORRHAGE CONTROL DEVICE X2 PLACEMENT

• 4 L OF BLOOD LOSS

• IR EMBOLIZATION

• COMPONENT THERAPY - 9 RBCS, 5 FFP, 1 CRYO

• WHILE IN MICU FURTHER VAGINAL HEMORRHAGE



PATIENT HISTORY

• DEVELOPED FURTHER VAGINAL HEMORRHAGE

• TAKEN TO THE OR ESTIMATED 22000 CC OF BLOOD LOSS

• COMPLETE HYSTERECTOMY, BILATERAL SALPINGECTOMY

• COMPONENT THERAPY RESUSCITATION IN OR

• 24 UNITS PACKED RED BLOOD CELLS

• 18 UNITS FRESH FROZEN PLASMA

• 11 UNITS CRYOPRECIPITATE

• 11 UNITS PLATELETS



POSTPARTUM HEMORRHAGE

• HEMORRHAGE GREATER THAN EXPECTED - RESULTS IN SIGNS & SYMPTOMS OF HYPOVOLEMIA

• >500 ML WITHIN 24 HOURS

• SEVERE >1000 ML WITHIN 24 HOURS

• IMPACTS 3% OF DELIVERIES IN THE UNITED STATES

• SIGNIFICANT CAUSE OF MATERNAL MORBIDITY AND MORTALITY ACCOUNTING FOR 11.4% OF MATERNAL DEATHS

IN THE UNITED STATES

• NATIONAL PARTNERSHIP FOR MATERNAL SAFETY RECOMMENDED

• BIRTHING FACILITIES PARTNER WITH LOCAL TRANSFUSION SERVICES RAPID AVAILABILITY OF BLOOD PRODUCTS

• PUBLISHED HOSPITAL PROTOCOLS IN PLACE FOR BLOOD COMPONENT THERAPY AS A CRITICAL ASPECT OF POSTPARTUM

HEMORRHAGE MANAGEMENT



POSTPARTUM HEMORRHAGE

• COMMON CAUSES

• ATONY

• UTEROTONIC

• INTRAUTERINE DEVICES

• EMBOLIZATION

• SURGICAL

• TRAUMA

• TOPICAL HEMOSTASIS

• SURGERY

• RETAINED PLACENTAL TISSUE

• REMOVAL

• COAGULOPATHY

• TRANSFUSION



DAMAGE CONTROL 

RESUSCITATION



DCR

• APPROACH TO CARE THAT BEGINS WITH FIRST CONTACT AND ONWARD

• PRE-HOSPITAL

• ED

• OR

• ICU

• SURVIVAL OVER MORBIDITY



ADVANTAGES

• MAINTAINS NORMOTHERMIA

• MINIMIZE COAGULOPATHY

• REDUCED USAGE OF BLOOD PRODUCTS

• GOAL OF DECREASED

• ACUTE LUNG INJURY (ALI)

• ACUTE RESPIRATORY DISTRESS SYNDROME (ARDS)

• MULTIPLE ORGAN DYSFUNCTION SYNDROME, MULTI-ORGAN FAILURE (MODS/MOF)

• INCREASED SURVIVAL



BACKGROUND

“IMPERFECT DECISIONS, BASED ON INCOMPLETE AND EVOLVING INFORMATION”

• CHALLENGING TO CONDUCT QUALITY RESEARCH

• WITHIN THE LAST 20 YEARS

• LARGE ADVANCES

• SIGNIFICANT IMPROVEMENT IN SURVIVABILITY



INITIAL PHASES

• MAINTAIN CIRCULATING VOLUME

• CONTROL HEMORRHAGE

• CORRECT THE ‘LETHAL TRIAD’ - DIAMOND

• COAGULOPATHY

• ACIDOSIS

• HYPOTHERMIA

• CALCIUM

• PREVENT “BLOOD FAILURE”



HEMORRHAGE ASSESSMENT

• PULSE PALPATION (ROUGH ESTIMATE)

• ONLY THE CAROTID PULSE IS PALPABLE, SYSTOLIC BLOOD PRESSURE

• (SBP) IS 60-70 MMHG

• CAROTID AND FEMORAL PULSES ARE PALPABLE

• SBP IS 70-80 MMHG

• RADIAL PULSE IS ALSO PALPABLE

• SBP IS >80 MMHG



HEMORRHAGE ASSESSMENT

• CLASSIC CATEGORIES SHOULD BE USED CAUTIOUSLY

• COMPENSATION DIFFERS

• AGE

• COMORBIDITIES

• MEDICATIONS



HEMORRHAGE ASSESSMENT



HEMORRHAGE ASSESSMENT

• NEED FOR DCR

• SBP <100 MMHG

• HR > 100 BPM

• HCT < 32

• PH < 7.25

• IN POSTPARTUM HEMORRHAGE

• FIBRINOGEN LEVEL LESS THAN 200 MG/DL

• 17% WENT ON TO HAVE >2500CC OF HEMORRHAGE



HEMORRHAGE ASSESSMENT

“You will maintain a constant state of suspicious alertness.”



ANTI-FIBRINOLYTIC THERAPY

• MALIGNANT HYPERFIBRINOLYSIS

• ASPECT OF COAGULOPATHY IN TRAUMA

• TRANEXAMIC ACID IDENTIFIED AS BENEFICIAL IN TRAUMA PATIENTS

• ADMINISTERED WITHIN 3 HOURS OF INJURY

• 1 GRAM BOLUS OVER 10 MINUTES

• 1 GRAM INFUSION OVER 8 HOURS

• COMPONENT OF MASS TRANSFUSION PROTOCOLS

• DETRIMENTAL AFTER 3 HOURS



ANTI-FIBRINOLYTIC THERAPY

• TXA FOR POSTPARTUM HEMORRHAGE 

• 54,404 WOMEN FROM FIVE TRIALS

• 178 (0·65%) OF 27300 WOMEN IN TXA GROUP 

• 230 (0·85%) OF 27 093 WOMEN IN THE PLACEBO GROUP 

• (POOLED ODDS RATIO [OR] 0·77 [95% CI 0·63-0·93]; P=0·008)

• NO EVIDENCE TXA EFFECT VARIED

• UNDERLYING RISK OF LIFE-THREATENING BLEEDING, 

• TYPE OF BIRTH, 

• PRESENCE OF MODERATE OR SEVERE ANEMIA

• TIMING OF ADMINISTRATION. 

• NO SIGNIFICANT DIFFERENCE WAS IDENTIFIED BETWEEN GROUPS WITH REGARD TO THROMBOEMBOLIC EVENTS:

•  50 (0·2%) OF 26571 WOMEN IN TXA GROUP HAD FATAL OR NON-FATAL THROMBOEMBOLIC EVENTS

• 52 (0·2%) OF 26373 WOMEN IN THE PLACEBO GROUP 

• (POOLED OR 0·96 [0·65-1·41]; P=0·82)



PERMISSIVE HYPOTENSION

• PERFUSION > THAN BLOOD PRESSURE

• TARGET A MAP >65 MMHG 

• CLEAR MENTAL STATUS

• GOOD RADIAL PULSE 

• GOOD PULSE OXIMETRY WAVEFORM. 

• RECENT META-ANALYSIS 30 STUDIES

• REDUCTION IN MORTALITY IN HYPOTENSIVE RESUSCITATION GROUP 

• RR 0.50; 95% CONFIDENCE INTERVAL [CI]: 0.40–0.61



SALT WATER

• DOGMA OF 2L OF CRYSTALLOID SHOULD BE ABANDONED 

• AVOID EXCESSIVE FLUID ADMINISTRATION 

• HEMODILUTION 

• FLUID OVERLOAD

• CLOT DISRUPTION 



HEMORRHAGE CONTROL

• INVASIVE MEASURES

• SUTURES

• TAMPONADE - PACKING OR VACUUM/BALLOON DEVICE

• LIGATE VESSELS

• CAUTERY

• INTERVENTIONAL RADIOLOGY

• DAMAGE CONTROL SURGERY

• CORRECT COAGULOPATHY



HEMOSTATIC RESUSCITATION

• CONTROL HEMORRHAGE

• MAINTAIN CIRCULATING VOLUME

• CORRECT THE ‘LETHAL DIAMOND’

• DIAMOND OF DEATH

• COAGULOPATHY

• ACIDOSIS

• HYPOTHERMIA

• HYPOCALCEMIA



LETHAL DIAMOND

• CORRECT HYPOTHERMIA

• DECREASES PLATELET RESPONSIVENESS

• INCREASES PLATELET SEQUESTRATION WITHIN LIVER AND SPLEEN

• REDUCES FUNCTION OF FACTORS XI AND XII

• ALTERS FIBRINOLYSIS



LETHAL DIAMOND

• CORRECT ACIDOSIS

• PH LARGE EFFECT ON ACTIVITY OF FACTORS V, VIIA, AND X

• INHIBITS THROMBIN GENERATION

• CARDIOVASCULAR EFFECTS WITH PH <7.2

• DECREASED CONTRACTILITY = DECREASED CARDIAC OUTPUT

• VASODILATATION → HYPOTENSION

• BRADYCARDIA

• INCREASED DYSRHYTHMIA



LETHAL DIAMOND

• TREAT COAGULOPATHY EARLY AND AGGRESSIVELY

• DEVELOPS EARLY AFTER INSULT

• HIGHER FFP AND PLATELET TO PRBC RATIOS

• LESS EVIDENCE FOR PLATELETS

• CRYOPRECIPITATE INCREASES FACTORS AT A LOW VOLUME

• MATTERS2 STUDY

• RFVIIA USED, BUT ANECDOTALLY (OUTSIDE OF KNOWN HEMOPHILIAC)



LETHAL DIAMOND

• HYPOCALCEMIA

• CALCIUM IS AN INDEPENDENT PART OF THE DEATH SPIRAL, BUT IT IS ALSO INTERTWINED WITH THE 

OTHER THREE FACTORS



HEMOSTATIC RESUSCITATION

• REDUCE USE OF CRYSTALLOIDS

• COMPLICATIONS OF OVER RESUSCITATION 

• EDEMA → COMPARTMENT SYNDROME AND ALI 

• LOWER VOLUMES = LOWER EDEMA

• MAY INCREASE HEMORRHAGE WITH CLOT DISRUPTION

• WORSENS 

• ANEMIA 

• NO OXYGEN CARRYING CAPACITY 

• THROMBOCYTOPENIA

• COAGULOPATHY VIA DILUTION

• ANAEROBIC METABOLISM

• POSSIBLE ROLE FOR HYPERTONIC SALINE

• RESTORES MICROVASCULAR FLOW

• DECREASED EDEMA

• ATTENUATES INFLAMMATORY RESPONSE

• REQUIRES HEMOSTASIS



HEMOSTATIC RESUSCITATION

• EARLY TRANSFUSION OF BLOOD PRODUCTS

• HIGH-RATIO MASS TRANSFUSION

• ANTICIPATED OR IDENTIFIED HEMORRHAGIC SHOCK

• WHOLE BLOOD (WB) IS OPTIMAL

• LOW TITER GROUP O BLOOD

• IF NO WB MIMIC

• 1 FFP : 1 PRBC : 1 PLATELETS

• WARMED TO BODY TEMPERATURE

• RATE PROPORTIONAL TO DEGREE OF SHOCK

• UP TO 500 CC/MIN

• CONTINUAL REASSESSMENT, AND COAGULATION TESTING TO GUIDE THERAPY



VISCOELASTIC TESTING

• 3 PHASES, INITIATION, AMPLIFICATION, AND PROPAGATION 

R – Reaction time, form fibrin clot

K – Kinetics, time to form “stronger clot”

Α – Angle between R and K, speed of fibrin build up

MA – Maximum Amplitude, ultimate strength of clot 

platelet(80%)/fibrin(20%)

LYA30 – Lysis in 30 min, amount of clot degradation



RISKS OF BLOOD PRODUCT IN FEMALES
• FEMALES OF CHILDBEARING AGE TO LTO+ WB. IN PARTICULAR IS THE RISK OF MATERNAL RHD 

ALLOIMMUNIZATION. 

• RHD ALLOIMMUNIZATION

• WOMAN WITH RHD-NEGATIVE (RH-) BLOOD 

• EXPOSED RHDPOSITIVE (RH+) BLOOD CELLS

• FORMATION OF ANTIBODIES AGAINST RHD. 

• EXPOSURE RISK RH+ BLOOD CELLS

• FETAL-MATERNAL HEMORRHAGE

• BLOOD PRODUCT ADMINISTRATION, INCLUDING LTO+ WB 

• RECENT STUDIES OF HOSPITALIZED PATIENTS OBSERVED THAT THE ALLOIMMUNIZATION RATE OF EXPOSED 

INDIVIDUALS IS BETWEEN 11.5% AND 30.4% 

• RHD ALLOIMMUNIZATION HAS BEEN SUCCESSFULLY PREVENTED WITH THE ADMINISTRATION OF RHO(D) 

IMMUNEGLOBULIN, (RHIG). 



RHD ALLOIMMUNIZATION

• STANDARD PRE-NATAL OR POST-NATAL DOSE OF RHIG

• SINGLE 300 MICROGRAM (UG) VIAL IV OR IM, DEPENDING ON THE MANUFACTURER. 

• DOSE PREVENTS ALLOIMMUNIZATION

• EXPOSURE TO 15ML OF RH+ PRBCS OR 30 MLS OF RH+ WHOLE BLOOD

• RHIG ADMINISTRATION MAY BE CONSIDERED

• RECEIVED LESS THAN 20% OF THEIR TOTAL BLOOD VOLUME (TBV) DURING TRANSFUSION OF LTO+ WB. 

• FAVORABLE CLINICAL CHARACTERISTICS, RHIG IS DOSED AT 18-20 UG PER ML OF TRANSFUSED RED CELLS TO PREVENT 
ISOIMMUNIZATION. 

• IF VOLUME OF TRANSFUSION EXCEEDS 20% TBV RHIG ADMINISTRATION NOT PURSUED 

• CONSIDERABLE RISK OF INDUCING SPLENIC SEQUESTRATION AND EXTRAVASCULAR HEMOLYSIS. 

• LARGER VOLUME TRANSFUSION EVENTS > 20% TBV, RED BLOOD CELL EXCHANGE MAY BE CONSIDERED TO REMOVE 
ANTIGENIC STIMULUS.

• RECOMMENDED FOR FOLLOW-UP TESTING AT THREE, SIX AND TWELVE MONTHS TO DETERMINE IF ALLOIMMUNIZATION 
OCCURRED



RURAL CASE CONSIDERATIONS

• IDEALLY ANTICIPATE COMPLICATED DELIVERIES TRANSFER TO COMPREHENSIVE CENTER

• ONCE ACTIVE LABOR INITIATED TRANSPORT NEARLY IMPOSSIBLE

• POSTPARTUM HEMORRHAGE IDENTIFIED

• ACHIEVE HEMOSTASIS

• BLOOD PRODUCT RESUSCITATION

• DETERMINE AMOUNT OF BLOOD PRODUCT AVAILABLE

• INITIATE TRANSFER EARLY

• TRANSPORT OPTIONS



CASE CONCLUSION

• MED FLIGHT CALLED FOR TRANSPORT

• ONGOING CRYO AND PLATELET TRANSFUSION

• DEVELOPING SIGNS OF TRANSFUSION ASSOCIATED CIRCULATORY OVERLOAD (TACO)

• SIGNS OF DEVELOPING EDEMA

• LASIX INFUSION

• CHALLENGING VENTILATION REQUIRING INCREASED PEEP, DECREASED RESPIRATORY RATE AND DECREASED INSPIRATORY 
TIME

• CALCIUM AND MAGNESIUM INFUSION

• SEDATION ON PROPOFOL AND FENTANYL

• DISCHARGE ON HOSPITAL DAY 6



SUMMARY

• CRITICAL CARE TRANSPORT MED FLIGHT

• POSTPARTUM HEMORRHAGE

• HEMOSTASIS

• DAMAGE CONTROL RESUSCITATION

• STABILIZE FOR DEFINITIVE CONTROL

• GUIDED RESUSCITATION

• RURAL CASE MANAGEMENT

• TRANSFER EARLY
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