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	1. Hypertensive disorders with  pregnancy
Ahmed Hassan Khedr
 


	2. Hypertension is the  most common medical problem in
pregnancy
why ?:
1. Pregnancy may induce hypertension in normotensive women.
2. Pregnancy may aggravate hypertension in hypertensive women.
 


	3. Hypertensive disorders during  pregnancy are classified into 5 categories :
1.Chronic hypertension
2. Preeclampsia
3.Eclampsia
4. Superimposed preeclampsia on top of
chronic hypertension
5.Gestational hypertension,PIH
 


	4. Occurs in 20-25  % of childbearing
age women, varying according to age,
body mass index.
It complicates 1-5% of pregnancies.
20-25% will develop preeclampsia.
Chronic hypertension
 


	5. Definition
Sustained Bl Pr  140/90 before preg or before 20ws
Types
1ry: essential, 95%
2ry: 5%
 


	6. Chronic hypertension
1ry=essential 95%  2ry 5%
Chronic renal disease SUPRARENAL T Coarcatation Aorta Renal artery stenosis
Pylitis
pyelonephritis
Glomerulonphritis
Polycys. kidney
R failure
Nephrotic syndrome
 



	8. Preeclampsia
Eclampsia
  


	9. Preeclampsia occurs in:
5%  of all pregnancies,
10% of first pregnancies,
and 20-25% of women with a history of chronic hypertension.
 


	10. Definition
A disease of  pregnant women
characterised by:
1.Hypertension+ proteinuria,
after 20 weeks of gestation
except in vesicular mole it occur in 1st trimester
 


	11. Superimposed Preeclampsia
25% of  women with
preexisting hypertension
who become pregnant
develop superimposed
preeclampsia.
 


	12. Incidence increased in  :
1.severe chronic hypertension
2.preexisting cardiovascular or renal disease.
The diagnosis may be difficult with
preexisting proteinuria as a result of renal
disease.
 


	13. Higher risk for  poor perinatal outcome and
placental abruption
Underlying end organ disease such as left
ventricular hypertrophy or cardiac dysfunction
predisposes them to more frequent and more
serious complications.
 


	14. Diagnosis should be  suspected if there are
Rise of > 30 mm Hg in systolic or 15mm in diastolic bl.pr
++ proteinuria thrombocytopenia develops, abnormal liver
enzymes .
 


	15. Gestational hypertension
Or
Transient hypertension:
Chronic  hypertension identified
in the latter half of pregnancy.
 


	16. Charachterized by
No other  features of preeclampsia
Normalization of blood pressure
postpartum.
Pathophysiology: unknown, it
may be a harbinger of chronic
hypertension later in life.
 


	17. Eclampsia
Convulsions in pt
with  preeclampsia
 


	18. Preeclampsia
Eclampsia
  


	19. Incidence
Preeclampsia occurs in
5%  of all pregnancies
10% of first pregnancies
20% with chronic hypertension. .
 


	20. MMR
Preeclampsia is the  2nd leading
cause of maternal mortality, (15
%).
 


	21. Predisposing factors
Maternal risk  factors
First pregnancy
Extremes of age
History of a previous preeclampsia
Family history of preeclampsia in a first degree relative
Black race
 


	22. Medical risk factors
Chronic  hypertension
Preexisting diabetes , especially with microvascular disease
Renal disease
Systemic lupus erythematosus
Obesity
Thrombophilia
 


	23. Placental/fetal risk factors
(Hyperplacentosis)
Multiple  gestations
Hydrops fetalis
Gestational trophoblastic disease
 


	24. Maternal complications
*Cerebral hemorrhage,
*  Acute Pulmonary edema due to capillary leak or
myocardial dysfunction.
* renal failure due to vasospasm,
*Hepatic swelling with or without liver dysfunction.
*DIC
 


	25. Fetal complications
*Abruptio placentae,
*Intrauterine  growth *restriction,
*Premature delivery, *Intrauterine fetal death.
 


	26. Signs
1. Hypertension:
2. Protienuria:  the degree of
signs classify preeclampsia into:
Types
Mild
Severe
 


	27. Hypertension
1. Mild
S= >  140, D = > 90
Increase in S: 30 and D: 15
MAP = D + 1/3 (S-D) = >105
Two measurements 4 Hs apart
2. Severe
S => 160 D = > 110
MAP = > 125
 


	28. Measurement of bl  pr
Allow women to sit quietly for 5-10 minutes before
measuring Position semisetting
Right arm in horizontal postition, the cuff at the level of the
heart.
Size of cuff suitable,
2nd reading.
 


	29. Record Korotkoff sounds  I
( first sound) and V (the disappearance of sound) to denote the systolic,diastolic blood
pressure.
 


	30. Diastolic pressure
In about  5%, an exaggerated gap exists between the fourth (muffling)
and fifth (disappearance), with the fifth sound approaching zero.
In this group Korotkoffs IV sound
the point at which the sounds becomes muffled, is the best marker of
the diastolic pressure
 


	31. Protienuria
Mild
1. > 300  mg in 24hs urine
2.Reagent strip +1(.3 gm albumin/ L) or +2 (1gm /L) on a clean-catch urine
specimen without a urinary tract infection.
Severe > 5 gm/ 24h
 


	32. prediction
1. Second-trimester MAP  = > 90mmHg.
2. Ut artery Doppler US:
incresed RI, diastolic notch .
3.Angiotensin sensitivity test
Bl Pr increase more in predisposed women
4. Roll-over test
A positive test if bl pr increase => 20 mm Hg when the patient
rolls over from the lateral to supine.
 


	33. 1.No definitive cause  has been identified.
2.Genetic, immunologic, endocrinologic, nutritional, and
even infectious agents .
3. Placenta and fetal membranes play a role because of rapid
resolution following delivery. Uteroplacental ischemia
predisposes to the production of biochemical mediators,
causing generalized vasospasm.
Etiology
 


	34. Widespread endothelial damage  cause dysfunction of multiple
organs, brain, liver, lung, kidney, and hematological systems.
leads to pathologic capillary leak that can manifest as rapid weight
gain, edema of the face or hands, pulmonary edema, and
hemoconcentration
Renal biopsy may show glomerular endotheliosis that is
associated with proteinuria
Pathophysiology
 


	35. Effects on the  placenta include in situ thrombosis and
decidual vasculopathy that can affect the fetus via
decreased utero-placental blood flow. This decrease in
flow can manifest clinically as nonreassuring fetal heart
rate testing, low score on a biophysical profile,
oligohydramnios, and fetal growth restriction in severe
cases.
 


	36. Cardiovascular
Generalized vasospasm
Increased peripheral  vascular resistance
Increased left ventricular stroke work index
Hyperdynamic circulation
Increased cardiac output, rather than increased peripheral resistance, is
the common hemodynamic features.
Systemic derangements in preeclampsia
 


	37. Changes in intravascular  volume
Increase in intravascular volume that normally occurs during pregnancy is
minimal or completely absent due to generalized constriction of the blood
vessels.
The reduced volume is mainly of plasma.
After delivery the plasma volume increases, and the Hb and hematocrit values decrease.
 


	38. Hematologic changes
Decreased plasma  volume
Increased blood viscosity
Hemoconcentration
Coagulation abnormalities :
Only a minority of patients with severe preeclampsia, the most serious is:
HELLP syndrome
 


	39. Morphologic Changes in  kidney
Vasospasm- ischemia-necrosis-hge
(glomerular endotheliosis)
Functional changes in the Kidney
Decreased glomerular filtration rate
Decreased renal plasma flow
Decreased uric acid clearance
Nulliparous kidney biopsy show,75% histologic lesion of preeclampsia, 15% show chronic renal lesions.
in multuparous , glomerular endotheliosis in 25 %, chronic renal disease in 50 %.
Therefore chronic renal disease must be strongly considered in every multiparous patient developing preeclampsia.
 


	40. Hepatic
Periportal necrosis
Hepatocellular damage
Subcapsular  hematoma
Central nervous system
Cerebral edema
Cerebral hge
 


	41. Symptmos
*Mild :
No symptoms
*Severe:
Headache,
Visual  symptoms, Nausea,
Epigastric pain, upper quadrant pain.
DIAGNOSIS
 


	42. Headaches.
may appear before  other indication of overt disease.
Frontal or occipital, pulsatile or dull.
 


	43. Visual symptom
The most  common is scotoma;
a transient perception of bright or black spots. Sudden inability
to focus, blurred vision, and in severe cases, complete
blindness. The abnormality originates in the occipital cortex
rather than in the retina.
 


	44. Right upper quadrant  or epigastric tenderness
develops as a result of hepatocellular necrosis. When appears with severe
hypertension, marked alterations in SGOT,SGPT, LDH., it is frequently a
harbinger of convulsions.
 


	45. Blood pressure elevation
The  most important sign, it reflects severity of the
disease.
Signs
Protienuria
Extremely valuable in prognosis, it reflect disease severity,
it follow hypertension, occur in absence of nephritis (RBS,RBS casts) or
nephrotic(lipid,wax) urinary sediment that may reflect renal disease
 


	46. Problem Mild Pre-Eclampsia  Severe Pre-Eclampsia
Blood Pressure >140/90 >160/110
Proteinuria +1 ( 300 mg /24 hours ) + 2 ( 1000 g /24 hours )
Edema +/- +/-
Increased reflexes +/- +
Upper abdominal pain - +
Headache - +
Visual Disturbance - +
Decreased Urine Output - +
Elevation of Liver
Enzymes
- +
Decreased Platelets - +
Increased Bilirubin - +
 


	47. Criteria of severity
•  1- BP
• 2 PR
• 3 P E
• 4 Symptoms
• 5 U/S
• 6 Lab
• 7 Organs
 


	48. Routine lab studies  in hypertension
Investigation
CBC,
Electrolytes,
Kidney funtion test
Liver function test.
These tests will serve as baseline values to be referred to later in the pregnancy if a
concern regarding superimposed preeclampsia arises.
 


	49. Laboratory findings
Mild PE  : No abnormality.
SeverePE: The laboratory changes reflect the effects of
the disease on the kidney, liver fetoplacental unit and, the
hematologic elements
 


	50. Renal function tests
Serum  creatinine, BUN, uric acid, proteinuria.
Mild or moderate PE.: no changes
Severe PE: increase of uric acid, BUN, and creatinine .
 


	51. Liver function tests
Changes  only in severe form.
After delivery, SGPT and SGOT rapidly decrease
 


	52. Hematologic investigations
Mild PE  : elevation of hemoglobin and hematocrit caused by the
characteristic decrease in plasma volume,
Severe PE: thrombocytopenia.
 


	53. Fundoscopic examination.
Vasopasm.
Mild PE  normal appearance
Severe PE, increase vein-to-artery ratio (normal is 4:3) and segmental vasospasm
.
 


	54. Fetus
Fetal monitoring:
DFMC
Fetal biometry
NST
  


	55. Fetal well-being tests
In  second-trimester:
NST: FHR acceleration(criteria for reactivity) and respiratory
movement; are not present. Therefore the elements for
assessing fetal health will be: fetal movement, tone, A.F ,
presence of short- and long-term variability .
 


	56. Treatment of preeclampsia  is
Termination
Management
 


	57. Once preeclampsia is  diagnosed the patient must admitted to hospital,
Patient with gestational hypertension without proteinuria may be managed
as outpatient.
 


	58. Mild PE
Depend on  fetal age
>37ws → Termination
< 36ws → Expectant, and termination after fetal maturity
 


	59. Severe PE
→ termination
N.B.:
Reluctance  in terminating a pregnancy, because of prematurity, was one of the most common
errors resulting in maternal mortality.
.
 


	60. Delivery when the  pregnancy is 36 weeks or older.
The problem is to balance the maternal risks associated with prolongation of pregnancy
with the fetal risks associated with early delivery
 


	61. Expectant management
in mild  PE
Mother
NO medication.
No sodium restriction,
No strict bed rest .
Daily questioning about fetal
movement,scotoma,headaches,
epigastric pain.
Hospitalized until delivery.!
 


	62. Disease
No medication
Delivery at  37ws
Fetus
Antenatal fetal monitoring
 


	63. Management of Severe  PE
DPB greater than 110 mm Hg has been associated with an increased
risk of placental abruption and IUGR.
Therefore, place pregnant patients on antihypertensive therapy if the
SPB is greater than 160 mm Hg or the DPB is greater than 100 mm
Hg.
 


	64. Antihypertensive treatment
The objective  of antihypertensive treatment is to
prevent intracranial bleeding and left
ventricular failure, cerebral arterial vasospasm
that causes eclamptic seizures
 


	65. Hydralazine is the  drug of choice
Acts on arteriolar muscle to reduce peripheral vascular
resistance.
Bl pr. response is immediate.
Diminishes cerebral hemorrhage and left ventricular
failure and may be a factor in seizure prevention.
Side effects : decreased uteroplacental perfusion and
hyperdynamic circulation.
Dose:5mgIV bolus,rpeated/20m
 


	66. Labetalol
Nonselective beta-blocker.
Available in  IV and PO preparations. Used as an alternative to
hydralazine in eclampsia.
Initial dose is 20 mg; second dose is increased to 40 mg; subsequent
doses are given at 80 mg to a max cumulative dose of 300 mg; may
be given as a constant infusion; onset of action 5 min; peak effect 10-
20 min; duration of action 45 min to 6 h
 


	67. Methyldopa
Excellent for chronic  hypertension, its disadvantages is
delayed onset of action,prolonged response.Loading
dose 1 gm.,then 1-3gm/day in 3 divided doses
 


	68. Ca channel blocker  (Nifedipine)
Used mainly for prevention of coronary artery spasm. Excellent
peripheral vasodilator and a good tocolytic agent, lower the blood
pressure by decreasing the cardiac afterload ,peak after 30 minute ,dose
10-20mg/4hs
 


	69. Indication of delivery
Disease
Severe  uncontrolled hypertension(>160/110) despite maximum
recommended dose of two antihypertensive drugs
Mother
1.HELP
2.Renal compromise with oliguria.
3.Pulmonary edema.
4.Progressive symtomps: hedach,visual disturbance,epigastric pain.
Fetal
Fetal distress
(diagnosed by biophsical profile or fetal heart rate monitoring)
Delivery
 


	70. N.B.
Conservative management for  severe preeclamsia
that developing before 24 weeks is not adequate
 


	71. Eclampsia
  


	72. Definition
Seizure activity or  coma, unrelated to other cerebral
conditions in patient with preeclampsia.
The majority of the cases present in 3rd trimester of
pregnancy or within the first 48 hours following delivery.
 


	73. Incidence
Antepartum 25%
Intrapartum 50%
Postpartum  25%.
25% had mild preeclampsia
 


	74. Preeclampsia/eclampsia creates a  functional derangement of multiple organ systems,
such as the central nervous system and the hematologic, hepatic, renal, and
cardiovascular systems. The severity depends on medical or obstetric factors.
 


	75. Factors in genesis  of eclamptic seizures
The cause of the seizures is not clear.
Areas of cerebral vasospasm may be severe enough to cause focal ischemia, which may in turn lead to seizures.
Tissue edema induced by vasospasm may result in headaches, visual disturbances, and hypertensive encephalopathy,
resulting in a seizure.
 


	76. Seizure divided into  2 phases:
Phase 1 - Lasts 15-20 seconds and begins with facial twitching. The body becomes rigid, leading
to generalized muscular contractions.
Phase 2 - Lasts approximately 60 seconds. It starts in the jaw, moves to the muscles of the face
and eyelids, then spreads throughout the body. The muscles begin alternating between
contracting and relaxing in rapid sequence.
 


	77. A coma or  a period of unconsciousness follows phase 2.
Unconsciousness lasts for a variable period of time.
Following the coma phase, the patient may regain some
consciousness.
 


	78. Differential Diagnosis
Epilepsy
Meningitis
Cerebral tumors
Cerebral  venous thrombosis
Head trauma
Cerebrovascular accident Intracranial hemorrhage
Electrolyte imbalance
Drug overdoses
 


	79. Management
1. Control of  seizures
2. Control of hypertension
→ Delivery
 


	80. Initial management
As with  any seizure, the initial management is to clear the airway
and give adequate oxygenation.
The patient should be positioned in the left lateral position to help
improve uterine blood flow and obstruction of the vena cava by
the gravid uterus.
The patient should be protected against maternal injury during the seizure.
The guardrails should be up on the bed.
A padded tongue blade placed between the teeth
Suction secretions from the patient's mouth.
 


	81. Control of Convulsions
Mg  SO4
Release of acetylcholine at motor endplate
Block neuromuscular transmission
Direct effect on skeletal muscle by competitive antagonistic with calcium.
 


	82. Total dose 24gm  in 24 hs
4-6gm. I.V.,
1-2gm/1h.
If convulsion occurs after initial bolus, an additional 2 g
or 100 to 150 mg of Phenobarbital sodium
 


	83. The therapeutic margin  (distance between effective dose and toxicity) is relatively
thin with magnesium sulfate, so some precautions need to be taken to prevent
overdose. The biggest problem with MgSO4 is respiratory depression (10 meq/L)
and respiratory arrest (>12 meq/L). Cardiovascular collapse occurs at levels
exceeding 25 meq/L. MgSO4 levels can be measured in a hospital setting, but
clinical management works about as well and is non-invasive.
The patellar reflexes (knee-jerk) disappear as magnesium levels rise above 10
meq/L. Periodic checking of the patellar reflexes and withholding MgSO4 if
reflexes are absent will usually keep your patient away from respiratory arrest.
This is particularly important if renal function is impaired (as it often is in severe
pre-eclampsia) since magnesium is cleared entirely by the kidneys.
 


	84. Monitoring of Mg  So4
1.Patellar reflex,
Disappearance of the patellar reflex is important because it is the first
sign of impending toxicity.
2.Respiratory rate > 14/m,
3.Urinary output of at least 30 ml/ hr,
(because it eliminated by the kidneys. Urine production is frequently decreased in
patients with severe preeclampsia. This may lead to an abnormally high Mg++
level, resulting in respiratory or cardiac arrest. )
 


	85. Mg so4 may  be harmful to the fetus.
Maternal levels rapidly equilibrate with fetal plasma, and the
concentration in both compartments is similar.
Respiratory depression and hyporeflexia after I.V. therapy. This
problem not occur if the drug is given I.M. ?
 


	86. Antidote:
An excess of  Ca++ will increase the amount of acetylcholine liberated
by the action potentials at the neuromuscular junction.
10 ml of a 10 % over 3 minutes.
 


	87. Phenytoin (Dilantin)
site of  action is the motor cortex by preventing the spread of seizure activity. Of note, a
patient with eclampsia should be started on magnesium sulfate prior to phenytoin
loading. Neonatal toxicity has not been reported. 20 mg/kg IV infused at a rate of 12.5
mg/min; not to exceed 1500 mg/d
 


	88. If convulsions persist  despite MgSO4, consider:
Valium 10 mg IV push
Diazepam (Valium)
For treatment of seizures resistant to
magnesium sulfate. Indicated for status
epilepticus in patients with eclampsia. 5-10
mg IV, repeat prn to total of 30 mg
 


	89. Cotrol of Hypertension
Blood  pressure should be recorded every 10 minutes. Blood pressures should be controlled
(diastolics 90-100 mm Hg) with the administration of antihypertensive medications
(hydralazine or labetalol).
 


	90. Hydralazine (Apresoline)
a direct  arteriolar vasodilator Hydralazine helps to increase uterine blood flow
5 mg IV q 15-20 min as needed to keep the diastolic blood pressure below 110
mm Hg
Onset of action 15 min; peak effect 30-60 min; duration of action 4-6 h
Labtelol 20mg IV bolus repeated in increasing dose /10m
Nifedipine 10 mg repeated /30 m
 


	91. Monitoring
neurologic status, urine  output,
respirations, and fetal status. Foly
catheter to collect and record urine
output
 


	92. Delivery
Delivery is the  treatment for eclampsia after
proper stabilization.
No attempt to deliver the infant either vaginally or
CS until the acute phase of the seizure or coma has
passed.
 


	93. The mode of  delivery should be based on obstetric
indications, but vaginal delivery is preferable from a
maternal standpoint.
 


	94. Oxytocin to induce  labor in:
1.>30 weeks, irrespective of the cervical dilation or effacement
2.< 30 weeks with a favorable cervix
3.IUGR (30%(
4.Fetal distress (30%(
4.Abruption (23%)
 


	95. An unfavorable cervix  with a gestational age of < 30 weeks once stabilized, should
be delivered electively by CS.
Because < 30 weeks with eclampsia have a higher risk of complications
intrapartum.
 


	96. 1.Hemolysis results from  cell passage through small vessels
partially obliterated with fibrin depsits .
2.Elevated Liver enzymes.
3. Low Platelet count < 100,000/mm.
.
HELLP syndrome
 


	97. 1-Termination of pregnancy.
2-  Platelets therapy if
< 20,000/mm3.
3-Packed red cells, if hematocrit < 30%.
Treatment
 


	98. Prevention of Preeclampsia
1.Low  dose Aspirin
2.Calcium(2 gm/day decrease vascular
sensitivity)
3.Magnesium
4.Fish oil
5.Antihypertensive
None have demonstrated any significant preventive
benefit.
The search for preventive measures continues, initial studies of antioxidants :
vitamins C and E are promising.
 


	99. Imbalance in the  production of thromboxane A2 and
prostacyclin is essential in pathophysiology of PE.
Thromboxane A2 is produced by platelets and is a powerful
vasoconstrictor and promoter of platelet aggregation. Prostacyclin
is produced by vascular endothelium, vasodialtor, and inhibits
platelet aggregation
 


	100. Prostacyclin and thromboxane  are products of arachidonic
acid metabolism by the enzyme cyclooxygenase, which is
irreversibly inhibited by aspirin.
Selective inhibition of platelet cyclooxygenase should
decrease thromboxane production and restore the balance
between these antagonistic substances.
 


	101. Therefore the net  effect of low-dose aspirin is a selective
inhibition of platelet thromboxane production. This
mechanism is the basis for attempts to prevent the
development of preeclampsia with low-dose aspirin in
patients at risk .
 


	102. Thank you
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