Anaesthetic Management of

a Parturient with Trauma

Sunil T Pandya
Head of the Dept.
Anaesthesia, Pain & Critical Care
PRERNA ANAESTHESIA AND
ﬂ CRITICAL CARE SERVICES,
HYDERABAD



CASE -1

I 25Yrs F, 35 wks Preg.

I Motor Vehicle Collision

I History: Driver, belted, rear ended hit by
another car, ? air bag deployed, Complaining

of occasional abdominal pain, cramping
I Past Medical History : nil

I Rh +ve,

T Unsure about fetal movements



CASE -1

I ABC relatively stable

I BP 100/50

I HR 116

I RR 28

I No signs of injuries on exam

I FHR 180, No uterine contractions palpable.
Guarding+. No lap belt sign. No PV
bleeding. Os Closed



CASE -1
1 US: ? Abruption

| For Exploratory
Laparotomy

AHow do we manage this
patient perioperatively?



CASE -2

20 Yrs, 30 weeks gestation
Struck by truck across the street from hospital
Cardiac arrest at scene

EMRI Technician have intubated and started
CPR

Down time about 5 minutes
Arrival in ER
Pulseless Electrical Activity.

How do we manage this patient?



Incidence
Physiological Alterations
Anatomical Alterations

Unique Problems in the Gravid

Abdomen

Pre-operative Considerations



Anaesthetic Management of a parturient with

trauma for Trauma related surgery / Caesarean

section

Unstable Mother
Stable Mother: Stable fetus / Unstable fetus

Implications of -Transplacental transfer of drugs

Perimortem Caesarean Section



Incidence

The Leading non-obst. cause of Mortality:

46%
Trauma during pregnancy: 7%

< 1% of trauma admissions are pregnant

Connolly A, Katz VL, Bash KL, et al: Trauma and pregnancy. Am J Perinatol
14:331 -336, 1997



Motor Vehicle Accidents* 55%
Falls 22%
Assaults 22%
Burns 1%
* Leading traumatic cause of fetal death 82% (11%)
Connolly A, Katz VL, Bash KL, et al: Trauma and pregnancy. Am J Perinatol
14:.331 -3136, 1997




Common causes of Maternal
Mortality

TBI
Respiratory Failure
Hypovolemic shock
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Nature of trauma

Age
(Years)

Period of
gestation
(Weeks)

Gravidity

Parity

Blunt trauma
and fall

Physical assault
and abuse

Motor vehicle
accident
Head injury
Penetrating
injury

Burns

Total

25.16 + 7.70

2234+ 3.21

21+ 1.1

18

25 +4.24

2154 + 24

7 +45?2

33 +5.01

M3L45

32 +28

247 £928
2785 +836

18(1-3)

1.6 (1-3)

1.0

1.0
2.5 (1-4)

169 (1-4)
17 (14)

1.0(1-3)

0.6(0-2)

0
1.5(0-3)

0.5 (0-2)
0.6 (0-3)




Physiological /

Anatomical
Changes During
Pregnancy




(.'\

(' Cardio-Vascular Changes

Cardiac output: +50%
Stroke volume: +25%
Heart rate: +25%
LV-EDV: Increased
E.F.: Increased
CVP/PCWP: No change

SVR: - 20%



'\ }' Cardio-Vascular Changes

Have enormous physiological
Reserve

Tachycardia /Hypotension may not
be seen in Class | / I| Haemorrhage
but can cause reduced fetal
perfusion / Fetus may in shock

May not become symptomatic until
> 30% Blood Vol. is lost




'\ }' Cardio-Vascular Changes

ACompression of

A\ aorta and vena

38 cava in Late 2nd /
iy 39 trimester

AEnlargement of
heart chambers




Supine Hypotensive Syndrome

Milson I, Forssman L. Factors influencing aortocaval compressionin late
pregnancy, Am J Obtst Gynecol 148 764 -771, 1984



Supine Hypotensive Syndrome

30

Supine hypotensive syndrome: Treatment of supine hypotensive Treatment of supine hypotensive
The gravid uterus compresses the syndrome: 30° left lateral syndrome; Alternate method:
vena cava in supine position decubitus unloads vena cava manual shift of uterus

Milson I, Forssman L. Factors influencing aortocaval compressionin late
pregnancy, Am J Obtst Gynecol 148 764 -771, 1984




Tidal volume:
ERV:

RV.

Insp. capacity:

FRC:

Dead Space:

Resp. rate:

Minute ventilation:

Alv. ventilation:

No change
+45%
+45%




Tidal volume:
ERV:

RV.

Insp. capacity:

FRC:

Reduced Pulmonary

reserve

Early Maternal

Hypoxemia

Dead Space:

Resp. rate: No change

Minute ventilation: +45%

Alv. ventilation: +45%

Normal PaCO, levels are @ 30-
32mmHg / > 35 is considered,

impending Respiratory Failure




ﬁl Changes In Respiratory System

Upper Airway Edema:

Increased

Enlarged Mammaries

Difficult Airway incidence is
High: 1in 280

Demands Short handled
Laryngoscope / small ETT
(6.5/71/6.0), ILMA and other
difficult intubation equipment

| Capnography




Changes In Haemopoietic System

Blood volume: +45%
Pl. Volume: +55%
RBC volume: +30%
Hemoglobin: 11 .6g/dL

Hematocrit: 35.5%

Decreased levels of Se-albumin

Dilutional Anaemia

Prone for Increased

Alv-Capillary permeability -
Pulm. edema




Alntestine are concentrated in upper abdomen
ADecrease Gl motility / Full stomach
e] ADecrease peritoneal irritation

Colloid Oncotic Pr: Reduced 22mmHg

Oncotic
Pr.

Non pregnant: 27 mmHg

ABladder is displaced upward >10 wks
ADilatation of renal pelvis and ureters

Alncreased RBF / GFR : BUN i Creat. normal range reduced
GU AMild Proteinuria common




A Eclampsia i Dificult to differentiate from
Seizures due to head Injury

A Pushes the diaphragm 4cm cephalad

A Close monitoring mandatory even in
patients with minor trauma




Alterations in Anatomy

1st trimester
uterus is thick
walled and intra-
pelvic

Out of pelvis
> 12 wks.

Second trimester
uterus contains
large amount of

amniotic fluid

W7\
e AL hird trimester uterus
) is thin walled, large

Fetal head engaging
pelvis

At 36 weeks
uterus reaches
costal margin



Alterations in Anatomy

Makes CPCR difficult

Tube thoracostomy
need to be done in a
higher space

Fetal Hypoperfusion
Very Common resulting
in Fetal Acidemia

Increased Fetal
Morbidity

Even pts with minor
trauma-Demands 4Hrs
continues CTG
Monitoring




Injuries unique to pregnancy

Premature Contractions
Rarely progress to preterm delivery
Preterm Labor: 11.4 %
Tocolysis Is not proven Iin trauma

Look for any injuries /abnormal fetal traces



Injuries unique to pregnancy

Abruptio Placentae:

2"d leading cause of fetal mortality

Ut. Can hold upto 2L of blood before the

haemorrhage is revealed
US can miss 40% of abruptions

Continuous CTG for 6hrs / close monitoring for

48Hrs



Uterine Rupture

Rare, 0.6 % of severe abdominal
trauma

Direct trauma after 12 wks of gestation
Prior Surgery (C/S or Myomec.) 1 the
risk

Posterior ruptures may be difficult to
diagnose

Pearlman MD, Tintinalli JE, Lorenz RP. Blunt trauma during pregnancy, N Engl J Med
323:1609, 1990



Maternal-Fetal Hemorrhage
15t Trimester: 3%
2"d Trimester: 12%

3" Trimester: 45%

Pearlman MD, Tintinalli JE, Lorenz RP. Blunt trauma during pregnancy, N Engl J Med
323:1609, 1990



‘The Rh-positive fetus possesses this
anti gen aflfter 6 we
Tran placental hemorrhage of as little

as 0.0001 mL of fetal blood can

cause mater nal S

Pearlman MD, Tintinalli JE, Lorenz RP: Blunt trauma during pregnancy, N Engl J Med
323:1609, 1990



Maternal-Fetal Hemorrhage

4 -5 more common in injured pregnant

women
Causes iIsoimmunization & fetal death
Kleihauer-Betke test - volume of fetal blood

.01- .03 cc — sensitize, 5cc — +ve KB

Test.

To determine amount of Rhogam needed

Pearlman MD, Tintinalli JE, Lorenz RP. Blunt trauma during pregnancy, N Engl J Med
323:1609, 1990



Special Considerations

Blunt Abdominal Trauma

Penetrating Abdominal Trauma
Stabbing injury

Gun shot injury



Blunt Trauma
Injuries
Head injury most common
Retroperitoneal hemorrhage
Abruptio placenta
Uterine Rupture

Seat belts 3 Points Restraints B s
1/3 % 1 mproperly or don t

Unbelted is at 2.3 X to give birth <48 hrs &
4.1X fetal death




Penetrating Injury

Gravid uterus alter injury pattern to
the mother:

If missile enter upper abdomen;
iIncreased probabllity of harm (upto
100%).

If enters below uterine fundus visceral
Injury less likely

Fetal death rate Is 67%

38 % for injuries above the uterus.

Awwad JT et al: High -velocity penetrating wounds of the gravid uterus. Review of
16 years of civil war, Obstet Gynecol 83.259, 1994.



Stabbing Injury
Rare, only 19 cases reported in literature
Morbidity 93 % - Mortality 50 %

Many advocate exploratory laprotomy since
uterus laceration is devastating b/c of its
enlarged circulation (Ut. Bld flow at term: 750-

800ml/min)

Meizner et al

An injury to uterus can rapidly change to a
hypotensive emergency.

It Is difficult to know the size and depth of
uterine rupture

Meizner I, Potashnik G: Sharpnel penetration in pregnanc resulting in fetal death,
Isr J Med Sci 24.:431, 1988



APelvic Fractures:

I High maternal and fetal
mprbidity

I Retroperitoneal Haemorrhage

| Stabilization / Embolization



BURNS

TBSA: Abd is increased
Standard resuscitation

Inhalational injury can rapidly compromise the Airway

Electrical Burns:

Higher fetal mortality as the fetus is in a bag containing

amniotic fluid .excellent C 0N



Diagnostic Studl



Modalities for Evaluating
Trauma

Plain Films X-rays
Ultrasound / FAST
CT/CECT & MRI
Cardiotocographic Monitoring
? DPL

Laparotomy / ? Laparoscopy



Plain Films

Risk of 1 rad to fetus is approx. 0.003

< 5-10 rads causes

No risk on congenital malformation,
abortions or intra-uterine growth ret.

Smaller risk of increase In childhood cancer

Radiation doses > 10 rads
6 % chance of severe mental retardation
< 3 % chance childhood cancer.



Radiographic examination Dose to Ovary/Uterus-

mrad
Low Dose Group:
Head <1
C-Spine <1
Thoracic Spine <1
Chest <1l
Extremities <1
High Dose Group:
Lumbar Spine 204 1260
Pelvic 190 357
Hip 124 450
Intravenous pyelogram 503 880
Urethrocystogram 1500
KUB 200 503

Rosenstein M:Handbook of selected organ doses for projections common in diagnostic radiology. HEW
publication(FDA) 89 -8031. Rockville, MD. US Dept. Of Health And Human Services, Centre For Devices And
Radliologic Health, 1988.



Ultrasound

Best modality to assess both fetus and
mother

Not sensitive:
Colonic lesions
Biliary tree lesions
Sub-placental hematoma
Posterior Ut. ruptures

Safe procedure



CT SCAN

Complementary to U/S & DPL
Penetrating wounds of flank & back

Can miss diaphragmatic and bowel
Injuries

Spiral CT reduces radiation exposure
by 14-30 %



Radiographic examination Dose (mrad)

Computed Tomography

Head (1 cm slice) <50

Chest (1 cm slice) <1000

Upper Abdomen < 3000
(20 slices 2.5 cm above uterus)

Lower Abdomen 3000 9000

(10 1 cm slices over the uterus/fetus)

Angiography

Cerebral <100
Cardiac Catheterization < 500
Aortography <100

Rosenstein M:Handbook of selected organ doses for projections common in diagnostic radiology.
HEW publication(FDA) 89 -8031. Rockville MD,. US Dept. Of Health And Human Services, Centre For
Devices And Radiologic Health, 1988.



Diagnostic Peritoneal Lavage

CT & U/S are better in stable patient

Hypotensive unstable pt and if bedside U/S is
not available

Can be performed in any trimester

Gravid uterus does not reduce the accuracy of
DPL

Limited in detecting bowel perforation and does
not assess retroperitoneal hemorrhage or intra-
uterine pathology



Diagnostic Peritoneal Lavage

Rothenberger et al

n=12 (4 Supra umbilical & 8 infra
umbilical)

Sensitivity 100 % (8 internal bleeding
confirmed by lapratomy),

Specificity 100 % ( 4 no bleeding)
No Complications from the procedure

Esposito et al
n=40 , 13 had DPL
PPV =100 %

Rothenberger DA, et al:Diagnostic peritoneal lavage for blunt trauma in pregnant women, Am J Obstet
Gyneco 129:479  -48,1977.

Eposito TJ, et al: Evaluation of blunt abdominal trauma occurring during pregnancy, J Trauma 29.1628 -
1632, 1989.



Laboratory Investigations

A Bld Gr & Typing A Se-Lactate

A CBC A ABG

A Coag. Profile A Kleihauer-Betke
ALFTO S test

ARET® s A CUE / Proteinuria
A Se-Amylase A Urine for blood,

A RBS Bilirubin and

glucose



Pre-anaesthetic Considerations
Assessment / Resuscitation / Oxygen /
NBM / Acid aspiration prophylaxis
Shock should be anticipated

OT should be notified early, Gest. Age
>24 wks

Transport in Lt. lateral position (Gest. Age
> 20 wks)



Anaesthetic Management

Avoid focus on the fetus

Be aggressive! / Prepare for Surgery /
GETA

An apparently stable mother may be

compensating at expense of the fetus



Severity Assessment

GCS does not predict the fetal outcome



Initial Assessment

Primary Survey: Standard ATLS
protocol + Fetal viabllity

Resuscitatil on: ABC

ASecondary Survey: Standard
Protocol + Fetal monitoring /
establish well being, Uterine
irritability - contractions / FAST

APrepare for surgery



Initial Assessment

.

Figure 1
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Initial maternal Resuscitation

Airway
Assess & control
Preoxygenate and sellick s maneuve

Breathing
Assess and manage
Place CT in 4" intercostal space

¥

Circulation
Assess maternal circulation

Wide bore IV access
Tilt to left if > 20 wks

*Avol d Sel /i ck s maneuvre I f th




Anaesthetic Management

The hemodynamically unstable
mother

The hemodynamically stable mother



The hemodynamically unstable
mother

Primary fetal survey:
uterus size = 24 weeks F HTL‘

; Ignore fetus and

focus on mother

FHTs stable Monitor 4 hours i
Stable | Secondary if = 24 weeks |

maternal

. survey Emergent U/S
Primary FHTs unstable | Consider C-section

maternal Stabilized if = 24 weeks
survey

Maternal
Unstable | resuscitation

GOAL: |
‘ Perimortem C-section
SAVE THE j et

MOTHER



The hemodynamically stable

Mother & Fetus
Stable fetus

Minor trauma does not exclude significant
fetal injury; 1-3 % of all minor trauma results In
fetal loss from placenta abruption

Asymptomatic mother or with no obvious
abdominal injury needs monitoring for feto-
placental pathology

Pearlman MD, Philip ME: Safety belt use during pregnancy, obstet Gynecol 88: 1026, 1996



Minimum 4 hrs CTG monitoring

Extended to 24 hrs if :
. >3 contractions per hour
. Persistent uterine tenderness
. Non reassuring fetal monitor strip
. Vaginal bleeding
. Serious maternal injury present

All placental abruption were detected within 4
hrs

70 % of pts required admission.

All discharged home subsequently had live
pbirth.

Pearlman MD, Tintinalli JE, Lorenz RP: Blunt trauma during pregnancy, N Engl J Med 323.1609, 1990



The hemodynamically stable Mother /
Unstable fetus

Unstable fetus

Fetal death rates are 3-9 times higher than mat.

No Iinfant survive If there is no fetal heart tone before
C/S

Heart tone Is best survival marker for fetus to

undergo C/S

If fetal heart tone Is present and the GA Is > 26 wks

the survival Is 75%

60 % of fetal death occurs with under use of CTG



Anhaesthetic Considerations

A Optimization of Gas exchange

A Acid aspiration prophylaxis

A Early restoration of tissue perfusion and
oxygenation

A Restoration of blood volume

A Detection of unrecognized injuries
A Cerebral and spinal cord protection
A Maintenance of normothermia

A Correction of coagulopathy



Anhaesthetic Considerations

A Maintenance of Renal function

A Maintenance of Gl function

A Avoidance of Transfusion complications
A Prophylactic antibiotics i Major trauma

A Prevention of Maternal awareness during

surgery

A Avoidance of teratogenic drugs during first

trimester



Anhaesthetic Considerations

A Airway protection / Ventilatory Considerations:

I Multimodal AAP
I Avold naso-tracheal intubation
I Oro-Tr acheal Ryl eds tube
I Cervical spine injury: Avoid Cricoid Pr. &

Head and Neck stabilization, Cervical collar
I Secure Early airway

AGCS <8

AAltered sensoruim

AUnstable cervical spine

AHaemodynamic instability

Alnhalational burns



Anhaesthetic Considerations

A Airway protection / Ventilatory Considerations:

I Pre-oxygenation:
A8 FVC breaths
ACPAP during preoxygenation

i Difficult Intubation Kit / FOB / ILMA

i EtCO,

I LUD

i 30-40°Head i up tilt, Head in neutral position
In TBI

I Avoid PEEP / Low tidal Volumes



Anhaesthetic Considerations

I Induction T Maintenance:
AEtomidate, Ketamine, ?Propofol, ?Thiopentone
ANarcotics: Fentanyl / Sufentanil
A Succinylcholine / Rocuronium
AAvoid N,O
Alsofluorane / Sevofluorane / Desfluorane
A Cautious use of oxytocics

ASuggamadex / Elective Post-op ventilation



Anhaesthetic Considerations

I Monitoring: Maternal

A ECG, SpO,, EtCO,, Temp, RGM, UOP, CVP, DABP, ABG,

AWP, CO1 Flotrac, TEE
I Monitoring: Fetal
AEFM 1 CTG: FHR & TOCO
Alf < 24 weeks, intermittent fetal doppler

Alf > 24 weeks, then continuous cardiotocographic

monitoring to assess FHR and uterine activity



Cardiotocographic Monitoring

FHR / -~ STAN
Rate (120-160)
Beat-to-beat variability
Baseline variability

Decelerations, esp. late



Cardiotocographic Monitoring
Variability:

]
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Flgure 2. Feital heart raie tracing Ihat depicts normal, decreased, and absent variability.




Cardiotocographic Monitoring
Decelerations: Early and Late

Uterine Contractions

Figure 3. Tocodynamometry tracing that depicts early (Type 1} and late (Type |I) fetal heart rate decelerations.




Cardiotocographic Monitoring

Decelerations: Variable

FHR 300 ooww

-&HAal AT A8

- _ .
Uterina Contractions

Figure 4. Toccdynamometry tracing that depicts a variable {Type Ill) fetal hean rate deceleration in relation 1o ulerine
contractions.




Fetal Distress

A Optimize maternal oxygenation,
Ventilation, Acid Base balance

A Expand Maternal blood volume

A Increase maternal perfusion pressure by
admn. Vasopressrs

Alm

orove maternal oxygen carrying

capacity I PRB C0 s

A LU

D

AEm. LSCS



Anhaesthetic Considerations

I Transplacental Transfer of Anaesthetic
& ICU Drugs:
ACategory B / C & few are category D drugs

AFetal Acidemia: lon trapping 7 Opioids & LA

AAnticholinergics: Glycopyrrolate



Perioperative Maternal Resuscitation /
Haemodynamic Stabilization

ATop most priority:
I Rapid restoration of circulating blood
volume & CO

I Adequate oxygen delivery

I Abnormal FHR may be an early

indicator of maternal hypovolemia



Perioperative Maternal Resuscitation /
Haemodynamic Stabilization

A Permissive hypotension / Damage control

surgery
A Widebore venous access: 14g / 16g in UL
A1JV (SCV) i CVP, DABP: Once stabilized
A ABG
AICD: 4t ICS



Perioperative Maternal Resuscitation /
Haemodynamic Stabilization

ACRYSTALLOID RESUSCITATION:

I RL: ATLS Gold standard Solution

ID-Lact ate Raceml c VS

pyruvate [/ Ringeros



Perioperative Maternal Resuscitation /
Haemodynamic Stabilization

ACOLLOID RESUSCITATION:

I Low Mol. Wt. HES: 130/0.4 in Class Il / IV

Haemorrhage
I SAFE study

I ? Dextran / Hypertonic saline / Gelatin



Perioperative Maternal Resuscitation /
Haemodynamic Stabilization

ABLOOD RESUSCITATION:
I GOALS:

ARelative anaemia is useful / do not allow Hb
to fall < 6g% / HCT < 20%

AMaintain PT / aPTT: within 6-8s of Control /
INR of @ 1.5

AMaintain PIt: >80,000/Cumm

AMaintain PI-Fibrinogen levels: >100mg/d|



Perioperative Maternal Resuscitation /
Haemodynamic Stabilization

ABLOOD RESUSCITATION:
I PRBCOSs
iFFPOS
I Cryo ppt

I Platelets



Perioperative Maternal Resuscitation /
Haemodynamic Stabilization

ABLOOD RESUSCITATION:

I Massive haemorrhage / Transfusion: Ration of

PRBCOs to FFPOSs: 1: 1

1 810u of PRBCOS: Transf |

SDP



