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In men, nine of ten abdominal tumours are malignant; in women, nine out of ten abdominal swellings are the 

pregnant uterus 

Rutherford Morison (1853-1939) 

 

In the past 50 years, maternal mortality rates in the United States have declined markedly, as the result of 

improved antenatal and obstetric care... In contrast, the number of deaths due to injury during pregnancy is 

on the rise, and trauma has emerged as the single greatest threat to both the gravid and nongravid woman 

(Rozycki and Knudson) 

 

 The first and second laws of trauma in pregnancy 

 All patients under the age of 90... 

 Uterus at triage criteria 

 

Normal anatomic and physiologic changes in pregnancy 

 Neurological – anything a pregnant woman wants to do is fine 

 Respiratory 

 Diaphragm raised by as much as 4 cm 

 Tidal volume increases by 40%, but residual volume decreases by 25% 

Significantly impairs the pregnant patients’ ability to compensate for respiratory 

compromise 

 Cardiovascular 

 Cardiac output increased by up to 1.5l/min by week 10 of pregnancy until the end of 

pregnancy 

 Maternal heart rate increases by 10-20 beats per minute in second trimester 

Blood pressure drops by 10-15 mmHg and watch for supine hypotension syndrome 

 GI 

 Decreased gastroesophageal sphincter competence 

 Diminished motility and delayed gastric emptying 

 Increased potential for pulmonary aspiration of acidic gastric fluids 

 GU 

Bladder moves anteriorly into the abdomen by third semester - more susceptible to 

injury 

 Pee all the time 

 Hematologic 

 Maternal blood volume begins to expand at week 10 of gestation 

Maternal blood volume peaks at 50% increase from baseline at 28 weeks gestation 

 Red cells vs. plasma increase = Arelative physiologic anemia of pregnancy@ 

 Clotting factors increased 

Pregnant women may lose 30-35% of circulating blood volume before manifesting 

hypotension or clinical shock 

Maternal blood loss of 30-35% can cause a 10-20% decrease in uterine blood flow 

without an appreciable change in maternal vital signs 

 Fetal hematology 

 Fetus has a higher hemoglobin concentration than the mother 
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 Fetal hemoglobin has a greater affinity for oxygen 

Fetal oxygen consumption does not decrease until oxygen delivery 

decreases by 50% 

This allows the fetus to tolerate brief periods of maternal hypoxia and 

hypoperfusion 

White blood cell count 

 Not uncommon to have WBC count as high as 25,000 during labor 

More emphasis is put on the trend toward an increasing WBC count, than the 

absolute value 

 The uterus itself 

Uterine blood flow may increase to more than 600 cc/min - severe maternal hemorrhage 

from uterus possible 

Uterine veins may dilate up to 60X their pre-pregnant size with resultant risk for 

massive blood loss with pelvic injuries 

After 12 weeks gestation, the uterus becomes an intraabdominal organ, after leaving the 

relative protection of the maternal pelvis 

Uterine arteries vasoconstrict, resulting in diminished fetal perfusion before significant 

evidence of maternal hypovolemia 

 Musculoskeletal 

 Lower extremities 

 50% decrease in velocity of venous flow in lower limbs 

 10mmHg increase in venous pressure 

 Deep vein thrombosis (DVT) waiting to happen 

 Pelvis 

 Softening and relaxation of the pelvic ligaments  

Increased mobility of the pelvic joints and widening of the symphysis pubis 

Above pelvic changes coupled with an enlarged uterus, disrupt the center of 

gravity, and increased risk for trauma/falls 

 Hormones, hormones, and more hormones 

  

 Evaluation of the mother and fetus 

 Fetal heart rate (changes before maternal) 

A normal fetal heart rate pattern has a 95% or better correlation with good perfusion of 

the fetus (Rozycki and Knudson) 

 Normal fetal heart rate is 120-160 

Most common cause of fetal bradycardia (under 100) is hypoxia 

 Fetal tachycardia, just like maternal tachycardia with hypoxia or shock 

 Maternal vital signs 

Pregnant women may lose 30-35% of circulating blood volume before  manifesting 

hypotension or clinical shock 

Maternal blood loss of 30-35% can cause a 10-20% decrease in uterine blood flow 

without an appreciable change in maternal vital signs 

 Fetal monitoring 

 Minimum of 4 hours of monitoring for all pregnant trauma patients 

Patients with fewer than 3 contractions per hour during the first four hours of monitoring 

can be safely discharged home 

Patients with 3-7 contractions per hour of persistent uterine irritability should have a 

minimum of 24 hours of monitoring 

Transport/ER portable fetal monitor - www.medical.philips.com 
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Trauma X-ray series (shield abdomen) 

While the judicious acquisition of studies in indicated to minimize fetal exposure to the 

potential effects of ionizing radiation, no tests should be withheld if necessary for 

appropriate maternal evaluation and treatment... Thus, studies should be limited to those 

needed, as radiation exposure sequelae are cumulative (Tang) 

The greatest risk to fetal viability is within the first two weeks following conception and 

the highest potential for malformation is 2-8 weeks after conception 

Adverse fetal effects from radiation exposure are very rare with doses                          

less than 10 rads 

 Common trauma radiologic study and exposure (rads) 

 Cervical spine film <0.001 

 Chest film  0.0043 

 Abdomen film  0.4510 

 Pelvis film  0.4860 

 Lumbar spine film 0.5270 

 Head CT   0.0500 

 Chest CT  0.1000 

 Abd/pelvis CT   2.6000 

 Lumbar spine CT  3.5000 

 Shield the abdomen when imaging everything except the abdomen 

 For trauma patients who will be admitted, radiation badge suggested 

 

 Management overview of pregnant trauma victims 

 

Since maternal stability and survival offer the best chance for fetal well-being, initial efforts must be directed 

toward the adequate resuscitation of the mother.  No critical interventions or diagnostic procedures should be 

withheld from the treatment of pregnant trauma patients out of concern for adverse fetal consequences (Tang) 

 

Every woman who sustains trauma  

should be questioned specifically about domestic or intimate partner violence (Jain) 

 

Full C-spine immobilization 

 Left lateral position or uterine displacement 

Uterine compression of the inferior vena cava can cause up to a 30% decrease in cardiac 

output 

 For patients beyond 20 weeks of gestation 

 100% oxygen until maternal/fetal hypoxia/hypotension ruled out – Desired sats > 95% 

2 large bore IV's with aggressive fluid resuscitation (may need to give up to 50% more 

crystalloid fluids to account for the additional plasma pregnancy volumes) 

 Avoid all medications if possible 

 What common medications are safe in pregnancy? 

 What common medications are not safe in pregnancy? 

Seriously consider RhoGAM for all Rh negative pregnant trauma patients 

 Vaginal/rectal examination 

 Vaginal fluids 

 pH of 5 = vaginal secretions vs. pH of 7 = amniotic fluid 

 Ferning 

Branchlike or ferning pattern upon drying of vaginal fluid on a 

microscopy slide  

 Diagnostic of amniotic fluid 

 If ruptured membranes 

 Clear vs. cloudy fluid 

 Possible umbilical cord prolapse 

 Admission and antibiotics 
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 Head trauma in pregnancy 

 Cervical spine precautions 

 Think of other causes of altered LOC 

 MRI? (In pregnancy? With contrast?) 

Medications 

  

 Chest trauma in pregnancy 

 Prone to hypoxia and diaphragmatic rupture 

 Chest tube placement 

 

 Blunt abdominal trauma 

 Greatly increased abdominal blood flow 

  

 Uterine rupture 

 0.6-1.0% of injuries in pregnancy 

 Maternal mortality less than 10%, but fetal mortality nearly 100% 

Clinical findings 

 Placental abruption 

Second only to maternal death, this is the most common cause of fetal death 

 1-5% of minor traumas and 40-50% of major traumas 

 Clinical findings (Classic picture) 

 Variable and confusing 

 Vaginal bleeding 

Visible hemorrhage can be extensive, but placental 

separation is not so extensive as to be a threat to fetus 

No visible hemorrhage, despite complete separation (up to 

20% of cases) resulting in fetal distress and/or demise  

Up to 2 liters of blood can be sequestered in uterine tissue 

without external bleeding 

 Passage of DARK red blood 

     Variable intensity of uterine pain 

 Firm, contracted, board-like, tender uterus 

 Shock S/S exceed visible blood loss 

 Severe fetal distress 

 Frequent uterine activity on fetal monitor 

 Patients beyond 20 weeks gestation 

No case of abruption identified unless more than 8 

contractions per hour during the first four hours of 

monitoring 

 Tocolytics (Magnesium sulfate/Terbutaline) 

90% of trauma induced contractions will stop 

spontaneously 

Controversial, because many feel that contractions 

after trauma suggest abruption until proven 

otherwise  

Ultrasound may fail to demonstrate abruption in up to 50% of cases 

  Management of placental abruption 

 Supplemental O2, aggressive IV and blood administration 

Continuous fetal monitoring and emergency C-section if maternal/fetal distress 

 Diagnosis of abdominal trauma 

 Pelvis X-ray? 

 CT scan? (In pregnancy? Contrast required?) 

 Angiography? (In pregnancy? Contrast required?) 
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 Operative intervention (laparotomy with/without C-section) 

The fetus appears to tolerate surgery and anesthesia well if adequate oxygenation and 

uterine perfusion are maintained (Tang) 

 Laparotomy indications are the same as with the non-pregnant patient 

 Opening the abdomen does not give the surgeon the right to open the uterus! 

 Seat belt usage in pregnancy 

Unrestrained drivers were 1.9 times more likely to give birth to low-weight infants 

Unrestrained drivers were 2.3 times more likely to deliver within 48 hours of injury 

 Only 32-90% of pregnant women routinely wear seatbelts 

 Must correctly wear seat belt (low on abdomen and with shoulder restraint) 

 MAST pants? 

  

 Penetrating abdominal trauma 

 Gunshot wounds (GSW's) are most common type of penetrating injury 

 Diagnosis and management of GSWs - surgical exploration and repair 

 Stab wounds 

 1/2 don't penetrate the peritoneum 

 1/2 of those that enter, do not require OR 

 Only 26% of abdominal stab wounds require OR 

 Diagnosis (stab wounds) 

 Local wound exploration 

 DPL/CT? 

 

 Spinal cord injuries in pregnant patients 

 High index of suspicion 

 Refractory hypotension without evidence of blood loss 

 High dose steroids? 

 Vaginal delivery? 

 

 Pelvic fractures in the pregnant patient 

 Less prone to fractures, but 25% incidence of fetal death if fractured 

 Immobilization (brief) vs. early OR fixation 

 Growing uterus may displace fracture and increase chance of urinary tract injuries 

 Anticoagulation (Heparin and Lovenox are OK, Coumadin (Warfarin) or new NOACs (Zarelto, 

 Pradaxa, Eliquis,  etc. are not OK) 

 

 Burns in the pregnant patient 

 Best therapy is routine burn care at a burn center 

 Greater attention to oxygenation, fluids, electrolytes, and drug exposure 

 Continuous monitoring of fetus with bad burns 

 Extent of Burn    Maternal Mortality         Fetal Mortality  

      <40%                                   3%                                                      17-27% 

      50%                                     25%                                                     53% 

      70%                                     100%                                                   100% 

 

 Early chest and abdominal escharotomies 

 Maternal/fetal carbon monoxide poisoning - Hyperbaric oxygen therapy? 

 Avoid Silvadene - increased risk of kernicterus 

 Tetanus immunization? 

Delivery of fetus recommended at first sign of septic shock or other significant burn 

complications, due to the high risk of abortion 
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Electrical injuries 

Regardless of how minor the exposure, women should seek medical care and carefully 

monitor fetal movements for the remainder of their pregnancy (Jagoda and Kessler) 

 Up to 73% fetal morality, even with low electrical current 

 Lightning injuries 

 Immediate problem (fetal distress or death) 

 No problem at all 

At least 24 hours of fetal monitoring are recommended for any electrical exposure in a 

pregnant woman 

 

Maternal cardiac arrest and perimortem C-section 

 

No physician has been found liable in performing this operation, and there is unanimous consensus among legal 

authorities that, regardless of outcome, judgment would not be found against this physician 

 (Jagoda and Kessler) 

 

 Criteria for performing emergency department C-section 

 Fetus > 24 weeks gestation 

 Estimated neonatal survival rates by gestational age (non-trauma) 

 22 weeks  0% survival 

 23 weeks <10% survival 

 24 weeks 25% survival 

 26 weeks 40% survival 

 28 weeks 98% survival 

 Successful maternal revival following fetal delivery has been reported 

Basic knowledge of operative technique – 

Emergency medicine vs. obstetrics 

  Closed vs. open chest cardiac massage (no aortic cross clamping) 

 Concurrent thoracotomy and C-section 

 One person must manually displace uterus during procedures  

 Medications - assume that everything crosses the placenta 

 Predictors as to fetal outcome based on maternal arrest time 

 Up to 5 minutes of maternal arrest - excellent 

 10-15 minutes of maternal arrest - fair 

 15-20 minutes of maternal arrest - poor 

 > 20 minutes of maternal arrest - survival unlikely 

 Maternal brain death? 

  

 Be prepared for neonatal resuscitation - Keep 'em Pink, Warm, and Sweet!  

 

 



7 

 
 

YES/NO Emergency Meds and Pregnancy Summary 

 

Antibiotics: 

 Yes: Penicillin’s, Cephalosporin’s (Rocephin) 

 No: Mycins (Gentamycin, Vancomycin) and Floxacins (Cipro) 

 

Analgesics: 

 Yes: Morphine, Demerol, Fentanyl, Dilaudid, Tylenol, General Anesthesia 

 No:  Ibuprofen (Motrin), Toradol, Codeine, and Nitrous Oxide 

 

Antihypertensives: 

 Yes: Hydralazine (Apresoline) and Labetalol 

 No:  Nipride and ACE inhibitors il’s (Captopril) 

 

Sedation and Reversal Agents: 

Yes: Versed, Valium, Etomidate, Ativan, Propofol (Diprivan), Ketamine,  

Romazicon (Flumazenil), and Narcan 

 

Seizures:  

 Yes: Magnesium sulfate and Phenobarbital 

 No:  Dilantin or Cerebrex (Fosphenytoin) 

 

Antiemetics: 

 Yes: Just about everything 

 

Anticoagulants: 

 Yes: Heparin and Lovenox 

 No:  Coumadin 

 

Intubation and head injuries: 

 Yes: Lidocaine, Mannitol, Succinylcholine, Norcuron, Pavulon, and Rocuronium 

 

Spinal cord injuries: 

 Yes: Solumedrol 

 

Burns:  

 No: Silvadene 

 

Covid: 

 Yes: Immunizations and monoclonal antibodies (Regeneron) 

 Yes: Breastfeeding (mom wear mask, no mask for baby)  


