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Pharmacologic agents

Clomiphene activates estrogen receptors in the
pituitary gland.

Fertility drug.
Mifepristone inhibits progestins at progesterone
receptor
Abortifacient
Ergometrine stimulates oxytocin receptor (G-protein)
Enhances uterine muscle contractions.
Ritrodine blocks oxytocin
Suppresses lactation.



ABO hemolytic disease of the
newborn

ABO hemolysis occurs almost exclusively in infants
of certain O Rh negative mothers who possess IgG
antibodies against group A or B antigens (or both)

Fathers are not Group O

Anti-A and anti-B are IgM antibodies and do not
cross the placenta.

Transplacental passage of maternal IgG antibodies
resulting in extravascular hemolysis in the fetus

Lysis of fetal cells is minimal.
25% of all pregnancies
Usually in first born



ABO hemolytic disease of the newborn

* May recur in later pregancies if ABO incompatibility

* Unconjugated bilirubin produced in fetus is
metabolized by the maternal liver

. Neonatal jaundice in first 24 hours as the infant’s
liver is immature and cannot handle the bilirubin
load

. Little risk for kernicterus

* Positive Direct Coombs’

* Mild, if any, normocytic anemia
* Spherocytes on blood smear



Rh hemolytic disease of the newborn

Rh factor
D antigen is present on fetal red cells by day 38.

The presence of the antigen defines Rh positive
status.

(Weakly expressed Rh positive antigen has also
been called Dv.)

An Rh positive individual may have D/D or D/-
genotype.

The absence of D antigen (-/-) defines Rh negative.




Rh hemolytic disease of the newborn

Mother is Rh negative and fetus is Rh positive
Thus, father is Rh positive

As cytotrophoblast is absent during last trimester,
iIncreased risk for fetomaternal bleed

Mother exposed to fetal Rh positive blood
Mother develops IgG anti-D antibody
As little as 1ml blood is adequate to immunize

Does not affect first pregnancy (as antibody
produced is IgM and does not cross placenta)

But will affect subsequent Rh incompatible
pregnancies (IgG produced)

Anti-D antibodies cross placenta and coat fetal red

ralle



Rh hemolytic disease of the

newborn

Extravascular hemolytic anemia in fetus
Fetus may develop high output cardiac failure

May lead to left and right heart failure with ascites
and peripheral edema

Extramedullary hematopoiesis in liver and spleen

Unconjugated bilirubin metabolized in mother’s
liver

Following delivery, there is neonatal jaundice
Unconjugated bilirubin exceeds albumin carrying
capacity and circulates

Positive Direct Coombs’

N enlharamrvitne



Rh hemolytic disease of the newborn

In hemolytic disease, bilirubin levels may rise rapidly

The unconjugated form (indirect bilirubin) is less water
soluble and crosses the blood-brain barrier

The saturation point of albumin binding is 20mg/dl.

Deposition in lipid laden tissues begins to occur at
those levels.

Acute bilirubin encephalopathy

Kernicterus refers to chronic and permanent sequelae
of deposition of unconjugated bilirubin in basal ganglia.




Rh hemolytic disease of the newborn

Erythroblastosis fetalis is an older name

Bilirubin has a special affinity for the globus pallidus,
the hippocampus, and the subthalamic nucleus.

In the hippocampus, kernicterus involves the CA2-
CA3 sectors of the pyramidal layer

Hypoxic-ischemic encephalopathy involves the
CA-1 sector




Rh hemolytic disease of the newborn

Bilirubin binds to cell membranes and is toxic to
neurons and oligodendroglia.

Damages mitochondria

Inhibits oxidative phosphorylation

Causes calcium release promoting apoptosis
Stunts axonal and dendritic growth.

The acute toxic injury is aggravated by inflammatory
reactions of microglia and astrocytes.



Rh hemolytic disease of the newborn

* |n severe kernicterus, affected structures have a
bright yellow color

* Kernicterus means nuclear jaundice

* Microscopically, they show neuronal necrosis with
eosinophilic (“red”) neurons.

* In burned-out cases, neuronal loss, gliosis and
atrophy are seen



Bilirubin encephalopathy

Neonates present with
Jaundice
Lethargy
Poor sucking

Hypotonia or hypertonia (disappears after first
week)

Have a high pitched cry

Opisthotonus (arching of trunk)
Retrocollis (backward arching of neck)
Seizures

Opisthotonus and retrocollis associated with
evolution to chronic encephalopathy



Bilirubin encephalopathy

Acute terminal phase
Muscle rigidity
Paralysis of upward gaze
Periodic oculogyric crises
Mortality 4%
Exchange transfusion required
2% mortality
12% complications



Bilirubin encephalopathy

Permanent neurologic symptoms

Less severe injury may only have hearing loss as a
sequel of damage tocochlear nuclei

Severe loss manifest as well with
Choreoathetosis (after the first year)
Spasticity

Ataxia

Limitation of upward gaze

Mental retardation



Kernicterus

The MRI shows
high T2 signal in
the globus
pallidus.

http://neuropathology-web.org/chapter3/chapter3eBilirubinencephalopathy.html
Accessed 12/10/2019




Kernicterus

http://neuropathology-web.org/chapter3/chapter3eBilirubinencephalopathy.html
Accessed 12/10/2019




Decision points

Serum Bilirubl_i_n and Kernicterus

Kernicterus in Rh-isoimmunization:

Serum level Incidence
10-18 mg/dL 0 %
19-24 mg/dL 8 %
25-29 mg/dL 33 %
30-40 mg/dL 73 %

Volpe 1J: Neurology of the Newborn. 34 Ed. pp
490-514, 1995



Decision points

Early identification: Nomograms
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Treatment

Early treatment critical

Check bilirubin level within 24 hours after birth if not
obviously jaundiced

Transcutaneous determination is not accurate in
darker skinned babies

Phototherapy (>30 uW/cm?/nm)
Blue-while fluorescent bulbs

High intensity LED (blue, blue-green) gallium nitride
lamps

Photoisomer of bilirubin is water-soluble and is
excreted

Exchange transfusion if phototherapy not successful
iIn stemming rise in bilirubin




Rh sensitization

In the case of Rh positive blood administration to
an Rh negative patient, the transfusion should be
stopped.

Exchange transfusion possible but associated
with significant morbidity.

Anti-D immunoglobulin is preferred.

Anti-D immune globulin prevents allo-
immunization of the Rh negative patient.

If an Rh-negative patient has received Rh-positive
blood, administer anti-D immune globulin




Anti-D immunoglobulin

300ug dose is administered first at 28 weeks for Rh
negative mothers

Unless the father of the child is also Rh negative

A second dose is recommended postpartum as
15-20% of patients will have a low titer at term.

Smaller dose (50ug) administered if abortion or
ectopic pregnancy before 12 weeks gestation.

Smaller dose administered if molar pregnancy.

Smaller dose administered following platelet
transfusion.



Anti-D immunoglobulin

Blocks the afferent limb of antibody generation
Mechanisms

Rapid macrophage mediated clearance of anti-D
coated red blood cells in the spleen

And/or down-regulation of antigen-specific B cells
before an immune response occurs.

Not all maternal red cell binding sites are coated
with anti-D administered passively

Epitope masking is not the mechanism that
prevents allo-immunization.




Anti-D immunoglobulin

Large volume fetal-maternal blood transfer is noted
after

Abdominal trauma
Fetal death
Antepartum hemorrhage in the third trimester

A rosette test is sensitive to fetal-maternal blood
transfer.

Estimate of the volume of fetal blood cells in the
maternal circulation may be determined by a
Kleihauer-Betke or fetal red cell stain.

The dose of anti-D immunoglobulin is adjusted
accordingly (15ml generally calls for a second 300ug
dose).




Examination prior to delivery

_eopold maneuver to determine whether fetus lies
norizontally or vertically.

f the membranes have ruptured, vaginal fluid pool
will be markedly alkaline.

A fully dilated cervix measures 10cm. The thinness
of the cervix is called effacement.

Relation of fetal head to ischial spines is called the
station. Station O is at the level of the spines; +1-3 if
above the spines; -1-3 if below.




Examination prior to delivery

* Fetal heart tone should be assessed with
relationship to variability (normal 3-5 bpm) and
deceleration (in relationship to contraction).
Acceleration (15 bpm for 15 sec) is associated with
fetal movement.

* Fetal scalp electrode useful in case of repetitive
decelerations. Fetal scalp pH measurements
directly assess fetal hypoxia (pH<7.25 are
associated with hypoxia).



Examination prior to delivery

* Tocometer is used to measure frequency and timing
of uterine contractions. Intrauterine pressure
catheter is employed if strength needs to be
determined.



Hypertension in pregnancy

Hypertension first presents in 20% of pregnancies.
Risk factors include:

Pregnancy in adolescence

Multiple pregnancy

Obesity

Diabetes mellitus

Vascular disease

Autoimmune disease



Hypertension in pregnancy

Hypertension before 20 weeks should arouse
suspicion of a molar pregnancy.

Hypertension may persist after pregnancy.

If hypertension transient, may recur in later
pregnancies.



Chronic hypertension in pregnancy

Chronic hypertension aggravated by pregnancy may
worsen, with increases of systolic blood pressure of
>30 mmHg or diastolic blood pressure of >15 mmHg
noted.

Proteinuria may also worsen.

Hydralazine and methyldopa are the safest agents to
administer during pregnancy.

Hydralazine may cause a lupus-like syndrome
Methyldopa may give a positive direct Coombs.

Nifedipine (calcium channel blocker) is a reasonable
alternative.



Pre-eclampsia

Diagnosed when after 20 weeks gestation a
pregnant woman develops high blood pressure and
>300 mg of protein in a 24-hour urine sample.

Two separate blood pressure readings of 140/90
mmHg or more taken at least 4 hours apart.

Arise in baseline blood pressure of 30 systolic or
15 diastolic, while not meeting the absolute criteria
of 140/90 is still considered important to note but no
longer diagnostic.

Measurement of blood pressure should occur in the
sitting position.
/% of pregnancies




Pre-eclampsia

Pitting edema particularly of the hands, feet, or face
can be significant.

Fetal erythroblasts as well as cell-free fetal DNA are
iIncreased in the maternal circulation in women who
develop preeclampsia.

Continued exposure to a partner's semen has a
strong protective effect against pre-eclampsia,
largely due to the absorption of several immune
modulating factors present in seminal fluid.

This protective effect is lost if the woman has
multiple partners.




Pre-eclampsia

Inadequately remodeled spiral arteries characterize
preeclampsia.

Initial maternal rejection of placental cytotrophoblasts
This is associated with shallow implantation.

Downstream hypoxia resulting from inadequate perfusion
with upregulation of the production of soluble factor FLT-1
(FMS-like tyrosine kinase)

|s a truncated soluble form of VEGFR that binds both
VEGF and placental growth factor

Restricts angiogenic activity, and leads to a damaged
maternal endothelium and restriction of placental growth.



Pre-eclampsia

Endoglin, a soluble form of TGFR binds TGF-3

Inhibits endothelial dependent NO production
Limits vasodilatation
Soluble endoglin (Eng)

Upregulated by the placenta in response to an
upregulation of cell-surface endoglin produced by
the maternal immune system

Also produced by the maternal endothelium.
Both VEGF and TGF-f3 stimulate PGI, production by
endothelium.

PGl, has potent anti-thombotic properties.



HELLP syndrome

Hemolytic anemia with schistocytes
Elevated transaminases
Throbocytopenia

Mogthers are often multiparous
Present at <36 weeks gestation
Pre-eclampsia

At risk for fetal death as well as multisystem organ
failure.

Levels of both soluble factors FLT-1 and Eng
iIncrease as severity of disease increases, with
levels of Eng surpassing levels of FLT-1




Mild pre-eclampsia

Induce labor for term pregnancies or unstable
preterm pregnancies (with mature fetal lungs).

Stable preterm patients can be managed with bed
rest.

Magnesium sulfate can be used for seizure
prophylaxis as it blocks NDMA receptors.

Hydralazine or nifedipine can be used for blood
pressure control.

ACE inhibitors or angiotensin receptor blockers
should be avoided because of adverse fetal
outcomes.



Severe pre-eclampsia

After 20 weeks gestation

Systolic blood pressure >160 mmHg or a diastolic
>110 mmHg with proteinuria (>5g/24h) and edema.

Other symptoms may include:
Altered consciousness
Visual changes
Headache
Abdominal pain
Oliguria.
End organ damage has occurred.




Severe pre-eclampsia

Magnesium sulfate should be administered for
seizure prophylaxis

Hydralazine or nifedipine can be used for blood
pressure control.

Intravenous labetalol is associated with fewer
episodes of maternal hypotension

ACE inhibitors or angiotensin receptor blockers
should be avoided because of adverse fetal
outcomes.

Induce labor for term pregnancies or unstable
preterm pregnancies (with mature fetal lungs).



Eclampsia

Eclampsia is diagnosed when grand mal seizures

occur in a pre-eclamptic patient and are not

attributable to other causes.

25% of seizures occur before delivery

50% during labor

25% within 10 days of delivery
Generally in the first 48 hours



Eclampsia

Magnesium sulfate should be administered for
seizure prophylaxis

Hydralazine or nifedipine can be used for blood
pressure control.

Intravenous labetalol is associated with fewer
episodes of maternal hypotension

ACE inhibitors or angiotensin receptor blockers
should be avoided because of adverse fetal
outcomes.

Induce labor for term pregnancies or unstable
preterm pregnancies (with mature fetal lungs).



Hypertension in pregnancy

Fetal complications include:
Prematurity
Acute uteroplacental insufficiency
Leading to intrapartum fetal distress
Oligohydramnios.

Maternal complications include:
Ischemia or infarction of various organs

Seizures, Pulmonary edema, Renal failure,
Hepatic failure, Diffuse intravascular coagulation.



Diabetes mellitus in pregnancy

Fetus uses glucose and amino acids to fuel
metabolic needs

Mother preferentially uses ketones and triglycerides
to fuel her metabolic needs.

Fasting may be associated with significant
hypoglycemia as well as a marked ketosis.

Risk factors for gestational diabetes include:
Age >25 years
Obesity
Family history of diabetes
A history of polyhydramnios
Recurrent spontaneous abortions
Previous deliverv of a>4ka fetus.



Diabetes mellitus in pregnancy

Screen at 24-28 weeks of gestational age.
Monitor glycemic status with Hb1ac.
Screen again 6 weeks after delivery.

If fasting glucose <105mg/dl and the 2 hour post-
prandial glucose is <120mg/dl on an 1800 calorie
ADA diet, the diabetes can be controlled by diet
alone.

Fasting bllod glucose levels should be maintained
<105 mg/dL with no values >140 mg/dL.



Control of diabetes in pregnancy

Encourage activity (equivalent to adding an oral

hypoglycemic in type Il diabetes).

The use of insulin is recommended for both type 1

and type 2 diabetics in pregnancy.

HbA1c levels are maintained in the normal range.
As little as a 1% increase in values is associated

with a higher risk of malformations and

complications.



Control of diabetes in pregnancy

* If oral hypoglycemics are utilized, avoid first
generation sulfonylureas as they lead to fetal
hyperinsulnemia.

* Thiazolidinediones are also to be avoided.

* Metformin and glyburide are associated with good
response in type 2 diabetics.



Diabetes mellitus in pregnancy

Monitor the fetus with serial ultrasounds, nonstress
tests, and daily kick counts

Every 4-6 weeks beginning at 32 weeks
Induce labor at 38-40 weeks if fetal lungs mature.
Earlier delivery if fetal compromise.

Macrosomia is associated with an increased risk
of maternal and fetal birth trauma.

Section if fetus >4.5kg.



White classification system

A1 (diet controlled); A2 (insulin controlled)
B (onset at >20 years of age or duration <10 years)

C (onset at 10-19 years of age or duration of 10-19
years)

D( onset before 10 years of age or duration >20 years)
F (with diabetic nephropathy)

R (with proliferative retinopathy)

RF (with both retinopathy and nephropathy)

H (with ischemic heart disease)

T (with prior renal transplantation)



Preterm labor

Occurs before 37 weeks.
Uterine contractions and cervix changes.

Risk factors include maternal disease, premature
rupture of membranes, abruptio placentae, maternal
weight <50 kg, uterine anomalies, chorioamnionitis.

Fetus may suffer respiratory distress syndrome,
iIntraventricular hemorrhage, necrotizing
enterolcolitis.

Hydration decreases ADH (decrease contractions).

The safest period for delivery of an infant is between
39 weeks, 0 days, and 41 weeks, 0 days.



Preterm labor

Ritodrine (tocolytic) and terbutaline may be used to
slow labor for 48 hours to allow time to induce lung
maturity.

Betamethasone may induce lung maturity.

Magnesium sulfate stabilizes membranes (Mg?*
antagonizes Ca?*). Loss of deep tendon reflexes
noted when Mg?* level <1mg/dI.

Nifedipine may also be employed.



Preterm labor

Indomethacin may also be employed.
Prostaglandin inhibitor.
Side effects include:
Premature constriction of the ductus arteriosus
Pulmonary hypertension
Oligohydramnios
Interventricular hemorrhage
Necrotizing enterocolitis.



Induction of labor

Prostaglandin E2 (dinoprostone) or E1m
(misoprostol) are used to soften the cervix.

Should not be used if:

History of asthma

Glaucoma

Fetal distress

Previous cesarian delivery
May cause uterine hyper-stimulation or tetany.
I\VV oxytocin stimulates uterine contractions.

Effects cease when drug withdrawn (short half-life).



Induction of labor

Amniotomy facilitates contraction strength by
decreasing the stretching of the muscle fibers of the
myometrium.

Complications include:
Excessive fluid loss
Possible prolapse of the umbilical cord

Particularly if fetal head elevated from the pelvis
when amniotomy performed



Labor

When the presenting part enters the pelvis, it is said to
be engaged.

Normally the head flexes and descends into the
pelvis.

This is followed by internal rotation from the occiput
transverse position so that the sagqittal suture is
parallel to the anterior-posterior diameter of the pelvis.

As the vertex passes beyond the symphis pubis, the
head extends.

The anterior shoulder is delivered before the posterior
shoulder (externally rotating the fetus).



Labor

Rupture of membranes ends the active stage of
labor.

The first stage of labor lasts from the onset of labor
to full dilatation of the cervix.

It may take 10-12 hours in a nulliparous woman,
6-8 hours in a muliparous woman.

In the latent phase cervical dilatation is slow.

At 3-4cm an active phase is reached where the
cervix changes at 1-1.2 cm/hr.

The transition phase (or deceleration of dilatation)
occurs at 9cm and proceeds to full dilatation.




Labor

The second stage of labor lasts from full dilation to
delivery.

It can last up to 2 hours in the nulliparous, 1 hour
In the multiparous.

Duration may be lengthened by the use of an
epidural block.

Repetitive early and variable decelerations are seen
and are not unexpected if they end with the
contraction.

Repetetive late decelerations, bradycardia, and
loss of variability are seen with fetal distress.




Labor

For fetal distress:

Administer Oxygen

Have the patient turn on the left side.
Stop oxytocin.

If no improvement, deliver.



Labor

The third stage of labor lasts from delivery of the
infant to delivery of the placenta.

Delivery of the placenta usually occurs within
minutes of delivery of infant.

Oxytocin may be used:
To initiate contractions
To prevent uterine atony

To permit shearing of the placenta from the uterine
wall.




Labor

Signs of placental shearing include:
Cord lengthening
A bolus of blood
Uterine fundal rebound.

Suprapubic pressure is maintained to prevent
uterine inversion.



Labor

If no delivery within 30 minutes,
The placenta may be removed manually

Or via curettage to prevent retention of products of
conception.

The fourth stage of labor occurs after delivery of the
placenta.

Uterine massage and oxytocin can be used to
contract the uterus and minimize uterine bleeding.




Labor

If the uterus is atonic, prostaglandins may be
administered.

Else, mechanical contraction with sutures may be
attempted

OR, ligation of the uterine or internal iliac arteries
To stop bleeding
Hysterectomy is a last resort.



Vaginal delivery

Normal, spontaneous.

Encourage pushing of the fetus until crowning
OCCuUrs.

Episiotomy may facilitate delivery.
Bulb suction mouth and upper airway
If meconium present, suction
Check for nuchal cord before delivering shoulders.
All lacerations are repaired following delivery.
First degree lacerations involve mucosa or skin

Second degree, extends into the perineal body
but does not involve the sphincter (third degree)

Fourth deqgree tears involve the anal mucosa.




Forceps assisted vaginal delivery

Blades are placed around the infant’'s head and
mother’s efforts are aided by guiding the head of the
infant.

The cervix must be fully dilated with the head
engaged and at least at station +2.

The bladder should be empty.
The fetal position must be known with certainty.
Complications include:
Bruising and laceration of the infant face and head
Facial nerve palsy
Lacerations of the vagina.



Cesarian section

Indications include:

Cephalopelvic disproportion

Polonged second stage of labor

Breech or compound presentation

Fetal distress

Cord prolapse

Failed vaginal delivery

Active Herpes or Group B streptococcal infection.

Abruptio placentae, placenta previa, or fetal distress
may require emergency section.




Cesarian section

* If a previous c-section occurred through a low
transverse incision without extension into the cervix
or uterine upper segment, vaginal delivery is not
contraindicated.

* Complications include rupture through a scar

*  With increased abdominal pressure there is
decreased uterine pressure, and deceleration of

fetal heart rate



Premature rupture of membranes

Preterm labor, delivery, choriomanionitis.

If membranes rupture before 37 weeks gestation,
attempt to induce lung maturity. Labor is induced if
>34 weeks of gestation.

If prolonged rupture of membranes (>18 hours before
onset of labor), may see chorioamnionitis

TLR4 upregulation leads to decreased prostaglandin
expression, inducing uterine contraction

Ampicillin with erythromycin should be given.

Other complications of prolonged premature rupture
Include cord prolapse, abruptio placentae.



Ante-natal vaginal bleeding

If marginal previa in second trimester, may resolve
spontaneously as the lower uterine segment
devlops.

Placenta accreta is an abnormal invasion of the
placenta up to the myometrium

Increta, if into myometrium

Percreta, if through myometrium into uterine
serosa.

Placenta will not separate from uterine wall.
Hysterectomy may be required.




Placenta previa

The placenta partially or completely covers the
internal os.

Marginal placenta previa occurs when the edge of
the placenta reaches the margin of the internal os.

Painless vaginal bleeding.

Confirm by ultrasonography.

Stabilize patient and monitor for blood loss.
Induce lung maturity if less than 34 weeks gestation.
Cesarian section at 36 weeks.

Section at any time if life-threatening bleeding,
fetal distress, and labor cannot be slowed




Abruptio placenta

Premature separation of the placenta from the
uterine wall.

Usually marginal

Frequently occurs between 30th-40th week of
gestation.

Mothers <18 years of age or >35 years of age
Hypertension in >50% of cases
Recurrence rate up to 25%
Abdominal pain.
Often with vaginal bleeding



Abruptio placenta

Bleeding may be concealed

Retroperitoneal clots if bleeding confined to uterine
cavity

May not be noted on ultrasound.
Stabilize and deliver.
Complications include:

Shock

DIC

Renal failure

Fetal and maternal death.



Abruptio placenta
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https://radiopaedia.org/articles/placental-abruption
Accessed 01/20/2020




Uterine rupture

Presents with sudden onset of abdominal pain and
bleeding.

May be signs of fetal distress.
Emergency.

Treat with primary closure of the rupture or with
nysterectomy.

~uture pregnancies should be discouraged if
nysterectomy not required.




Complications of delivery

* The frequency of intrapartum fever may be
diminished by intermittent rather than continuous
infusion of analgesic via epidural.

. May not require antibiotics



Complications of delivery

The frequency of intrapartum fever may be
diminished by intermittent rather than continuous
infusion of analgesic via epidural.

May not require antibiotics

Pelvic shapes include:
Gynecoid (round)
Android (triangular)
Anthropoid (long anterior-posterior diameter)
Platypelloid (long transverse diameter).



Complications of delivery

Cephalopelvic disproportion occurs when the fetus

Is too large for the pelvis.

May need to section if failure to progress in labor.
Shoulder dystocia results from difficulty in delivering

anterior shoulder from behind pubic symphysis.
Complications include:

Fracture of clavicle
Fracture of humerus
Brachial plexus nerve injuries.



Malpresentations

Normal fetus presentation is vertex and in occiput
anterior position at time of delivery.

Fetus with face and brow presentations may be
rotated and delivered vaginally.

Shoulder or compound (extremity alongside vertex or
breech) presentation are sectioned owing to increased
risk of cord prolapse and uterine rupture.

Persistent occiput transverse or occiput posterior
presentations may require forceps delivery to guide
head.

Second stage of labor may be prolonged.

C-section may be required.



Breech presentations

Frank (flexed hips and extended knees with the feet
near the head)

Footling (foot or knee lies below the breech in the
vagina)

Complete (flexion of both knees and hips as the
fetus sits cross-legged).

Pre-labor, evaluate with ultrasound.

External version to vertex usually performed after 37
weeks gestation.

Vaginal delivery may be attempted.

Generally delivered by section because of
increased risk of cord prolapse and fetal head
entrapment.




Examination prior to delivery

_eopold maneuver to determine whether fetus lies
norizontally or vertically.

f the membranes have ruptured, vaginal fluid pool will
be markedly alkaline.

A fully dilated cervix measures 10cm. The thinness of
the cervix is called effacement.

Relation of fetal head to ischial spines is called the
station.

Station O is at the level of the spines;
+1-3 if above the spines;
-1-3 if below.




Examination prior to delivery

Fetal heart tone should be assessed with relationship to
variability (normal 3-5 bpm) and deceleration (in
relationship to contraction).

Acceleration (15 bpm for 15 sec) is associated with fetal
movement.

Fetal scalp electrode useful in case of repetitive
decelerations.

Fetal scalp pH measurements directly assess fetal
hypoxia (pH<7.25 are associated with hypoxia).

Tocometer is used to measure frequency and timing of
uterine contractions.

Intrauterine pressure catheter is employed if strength
needs to be determined.



Evaluation of fetal lung maturity

Amniocentisis to evaluate fetal lung maturity should
now be rarely needed

May lead to premature delivery

May lead to premature rupture of membranes
(risk for infection)

Test results are not predictive of who will develop
respiratory distress

Fetuses delivered at 39 weeks gestation have better
overall survival and fewer co-morbidities

The ACOG recommends amniocentesis and testing
for fetal lung maturity only in those cases where the
time of gestation is unclear




Role of surfactant

Surfactant production (type |l alveolar cells)
accelerates in 35" week of gestation.

Minimal quantity present before 32 weeks

Surfactant reduces surface tension at the air-liquid
barrier in alveoli.

With normal levels of surfactant, the lungs retain up
to 40% of the residual air volume after the first
breath.

Subsequent breaths require less effort to
maintain patency.



Role of surfactant

Pulmonary surfactant consists of:
90% phospholipids
Dipalmitoyl phosphatidylcholine
Phosphatidylglycerol,
10% surfactant associated glycoproteins
SP-A and SP-D (hydrophilic)
SP-B and SP-C (hydrophobic)
Packaged into lamellar bodies and secreted into the

alveolar space where it unravels to form a
monolayer on alveolar surfaces

Enters amniotic fluid



Table 1. Neonatal and Infant Mortality for Singleton Births From 34 Weeks of Gestation to 41 Weeks of Gestation

Neonatal Mortality: Neonatal Deaths per Infant Mortality: Infant Deaths per 1,000
1,000 Births Births
GA, Week Total Count Rate RR (95% Cl) Count Rate RR (95% Cl)
34 50,717 359 1.1 95 (8.4-10.8)° 599 118 5.4 (4.9-59)
35 85,218 405 48 6.4 (56-72F 732 86 39(36-43 °
36 156,692 437 28 37 (3.3-4.2¢ 890 5.7 26 (24-2.8°
37 320,169 546 1.7 2.3 (2.1-28P 1,323 4.1 1.9 (1.8-2.00
38 674,892 700 1.0 1.4 (1.3-1.5F 1,842 27 1.00 (reference)
39 966,281 2 0.8 1.00 (reference) 2118 22 09 (0.9-1.0)
40 821,934 625 0.8 1.0 {0.9-1.1) 1,704 21 0.9 (0.8-1.0)
4 407,593 326 0.8 1.1{0.9-1.2) 888 22 1.1 (1.0-1.1)

Abbreviations: GA, gestational age; RR, relative risk.
AP 001 when compared with the reference group of 39 weeks of gestation delveries.

Reprinted from Reddy UM, Ko CW, Raju TN, Willinger M. Delivery indications at late-preterm gestations and infant mortality rates in the United States. Pediatrics
20091 24:239-40.



Times for delivery

32-38 weeks, Twin gestations
34-39 weeks, Congenital anomalies

34-35 weeks, Placenta accrete, increta, and
percreta

Poorly controlled diabetes mellitus
Severe eclampsia (at the earliest)

Premature rupture of membranes (at
the earliest)

36-37 weeks, Placenta previa
Previous classical section
Mild eclampsia



Times for delivery

37-38 weeks, Previous myomectomy (who require a
cesarean delivery)

Chronic or gestational hypertension

Diabetes mellitus with vascular
disease

38-39 weeks, Uncomplicated fetal growth restriction

If there are comorbidities or
concurrent complications such as oligohydramnios,
then delivery may need to occur as early as 34
weeks.

Uncomplicated diabetes mellitus and
gestational diabetes mellitus



Tests for evaluation of fetal lung
maturity

The ACOG (in 2008) recommended the following in
a cascade fashion:

1. Fluorescence polarization

2. Lamellar body count

3. Lecithin-sphingomyelin ratio
4. Phosphatidylglycerol presence

Proceed from one to the next until maturity
demonstrated (or delivery)

Testing is not initiated before 32 weeks of gestation
Foam stability test is of historical interest




Fluorescence polarization test

* Uses polarized light to quantitate the competitive
binding of a probe to both albumin and surfactant in

amniotic fluid;
 |s a true direct measurement of surfactant
concentration.



Lecithin/sphingomyelin

* The concentrations of lecithin and sphingomyelin in
amniotic fluid are approximately equal until 32- 33
weeks of gestation

* The concentration of lecithin begins to increase
significantly after 32-33 weeks while the
sphingomyelin concentration remains about the
same.

* The measurement of sphingomyelin serves as a
constant comparison for control of the relative
increases in lecithin as the volume of amniotic fluid
cannot be accurately measured clinically.



Phosphatidylglycerol

Phosphatidylglycerol is a minor constituent of
surfactant.

It begins to increase appreciably in amniotic fluid
several weeks after the rise in lecithin.

Because phosphatidylglycerol enhances the spread
of phospholipids on the alveoli, its presence
indicates an advanced state of fetal lung
development and function.

Lecithin, sphingomyelin, and phosphatidyl-glycerol
are measured by thin layer chromatography.



Assessing fetal lung maturity

The foam stability index is a rapid predictor of fetal
lung maturity based upon the ability of surfactant to
generate stable foam in the presence of ethanol.

The discriminating value indicative of lung maturity
IS usually set at 247.

A positive result virtually excludes the risk of
respiratory distress;

However, a negative test often occurs in the
presence of mature lungs.

The presence of blood or meconium interferes with
results.

Silicone produces a false foam.



Test

FLM-TDx

Positive
discriminating
value

>55 mg/g of
albumin

Predictive
value for
pulmonary
maturity
when test is
mature*

96-100
percent

Predictive
value for
pulmonary
immaturity
when test is
immature®

47-61 percent

Pro's and
con's

Results
affected by
blood and
meconium.
Can use a
vaginal
pooled
sample.
Minimal inter/
intraassay
variability.
Simple test.



Test

Lamellar body
count

Positive
discriminating
value

>50,000/ul

Predictive
value for
pulmonary
maturity
when test is
mature*

97-98
percent

Predictive
value for
pulmonary
immaturity
when test is
immature®

29-35 percent

Pro's and
con's

Results
affected by
blood but not
by meconium.
Cannot use a
vaginal
pooled
sample.



Test

Lecithin

Positive
discriminating
value

sphingomyelin > 2.0

ratio

Predictive
value for
pulmonary
maturity
when test is
mature*

95-100
percent

Predictive
value for
pulmonary
immaturity
when test is
immature®

33-50 percent

Pro's and
con's

Large
laboratory
variation.
Results
affected by
blood and
meconium.
Avoid use of a
vaginal
pooled
sample.



Test

Phosphatidyl-
glycerol

Positive
discriminating
value

Present
(typically
greater than 3
percent of total
phospholipids)

Predictive
value for
pulmonary
maturity
when test is
mature*

95-100
percent

Predictive
value for
pulmonary
immaturity
when test is
immature®

23-53 percent

Pro's and
con's

Not affected
by blood,
meconium.
Bacteria can
give a false
positive in
vaginal pool
samples.



Respiratory Distress Syndrome

Granular
appearance on
chest x-ray.

By Mikael Haggstrom, M.D.- Author
info- Reusing imagesWritten
informed consent was obtained from
a parent of the individual, including
for online publication. - Own work,
CCO,

https://commons.wikimedia.org/w/in
dex.php?curid=71691505
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Hyaline mebranes
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Necrotic
material and
inflammatory
debris in
alveolar
spaces.



Respiratory distress syndrome

Surfactant replacement therapy is cornerstone of
therapy.

High O, concentrations in the inspired air may be
required.

Some newborns recover and do not develop
bronchopulmonary dysplasia.

High O, concentrations in the inspired air for more
than 28 days may lead to:

Retrolental fibroplasia (retinopathy of
prematurity)




Steroid therapy

Antenatal glucocorticoid therapy leads to
improvement in neonatal lung function both in
mechanics and gas exchange:

By enhancing maturational changes in lung
architecture

By inducing lung enzymes that play a role Iin
biochemical maturation.

Alter production of surfactant binding proteins
Enhance fetal lung antioxidant enzymes.
Are not administered before 24 weeks gestation.



Disorders of fetal growth

Small for gestational age. Estimated weight <10®
percentile.

Follow with serial ultrasound examinations.

After 20 weeks, the fundal height should be
approximately equal to the gestational age as an
indicator of growth.

Fetus with decreased growth potential (teratogen
exposure, congenital anomalies, TORCH infections,
genetic mosaicism confined to the placenta) starts
and stays small.

May be small in all proportions or small because of
wasting of the abdomen and limbs.




Disorders of fetal growth

Fetus with intrauterine growth retardation starts within
normal weight range, then begins to decline.

Evaluate weekly with non-stress test as well.

These infants have better outcomes than premature
infants of the same weight.

Causes
Maternal hypertension
Renal disease
Automimmune disease

Anemia

Malnutrition



Disorders of fetal growth

Large for gestational age. Estimated weight >90%

percentile.

Macrosomia if birth weight >4.5 kg.

Ris
mu
Fol

K factors include diabetes mellitus, obesity,
tiparity, post-term pregancy.

ow Wwith seria

stress test as we

Glycemic contro
pregnancy should be instituted.

ultrasound examinations and non-
.

, controlled weight gain during

Induce labor before reaching macrosomic status.
Prepare for shoulder dystocia. Avoid the use of
forceps.



Fetal demise

Retention of a fetal demise for 3-4 weeks can result
in DIC.

A threatened abortion presents with uterine bleeding
prior to 20 weeks gestation without cervical
dilatation or effacement.

If cervical dilatation, it is an inevitable abortion.

A spontaneous abortion is complete if all fetal and
placental tissue expelled before 20 weeks gestation.

Else, incomplete or missed (no expulsion) and
requires curettage.



Post-partum hemorrhage

Uterine atony is the leading cause of postpartum
hemorrhage.

Massage uterus and administer oxytocin.
Uterine inversion may result from:

Fundal implantation of the placenta

Atony

Excessive cord traction during delivery

Placenta accreta.

Manipulation of the uterus is attempted before
surgical intervention.

Uterine rupture requires repair or hysterectomy.



Post-partum hemorrhage

Retained products of conception must be removed.

If curettage fails to demonstrate retained products,
consider placenta accreta.

Requires surgical management.
Vaginal hematoma (may be retroperitoneal).



Neonatal disturbances

Fetal alcohol syndrome is noted in 40% of infants
whose mothers consume 4-6 ounces of ethyl
alcohol daily while pregnant.

Features include:
Microcephaly
Mental retardation
Intrauterine growth retardation

Facial dysmorphism (hypoplasia, micrognathia,
short palpebral fissures, thin vermillion border)

Cardiac and renal defects.




Neonatal disturbances

* Cocaine use causes diminished placental blood
flow.

* Associated with increased rate of spontaneous
abortion, abruptio placentae, intrauterine growth
retardation, pre-term birth.

* May also cause necrotizing enterocolitis, intracranial
hemorrhage, as well as cardiac and renal defects.




Neonatal disturbances

Maternal use of opioids causes intrauterine growth
retardation, microcephaly, and is associated with
infant narcotic withdrawal syndrome

As well as an increased risk of sudden
unexpected infant death syndrome.

Narcotic withdrawal syndrome occurs within the first
4 days of life

Presents with irritability, poor sleeping, high pitched
cry, diarrhea, sweating, sneezing, seizures, poor
feeding and poor weight gain.




Necrotizing enterocolitis

Common in very low birth weight infants (<1500
gms).

Associated with enteral feeding.

Platelet activating factor implicated in increasing

mucosal permeability by promoting enterocyte

apoptosis and compromising intercellular tight
junctions.



Necrotizing enterocolitis

Presents with:
Acute onset of bloody stools
Abdominal distention
Circulatory collapse.

Gas may be demonstrated within the intestinal wall
on x-ray (pneumatoides intestinalis).

Involves the ileum, cecum, and right colon
principally.

May lead to intestinal perforation and necrosis
requiring surgical intervention.




Oligohydramnios

Decreased amniotic fluid
Causes:

Chronic leakage of amniotic fluid because of rupture
of the amnion

Uteroplacental insufficiency resulting from maternal
hypertension or severe toxemia,

Renal agenesis in the fetus
Fetal urine is a major constituent of amniotic fluid.



Oligohydramnios

The fetal compression associated with significant
oligohydramnios, in turn, results in a classic
phenotype in the newborn infant, including flattened
facies and positional abnormalities of the hands and
feet.

The hips may be dislocated.

Growth of the chest wall and the contained lungs is
also compromised so that the lungs are frequently
hypoplastic.

Nodules in the amnion (amnion nodosum) are
frequently present

Breech presentation




Figure 10-2 Disruption of morphogenesis by an amnictic band. MNote the
placenta at the right of the diagram and the band of amnion extending from
the top portion of the amniotic sac to encircle the leg of the fetus. (Courtesy
Dir. Theonia Boyd, Children’s Hospital of Boston, Boston, Mass.)
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Figure 10-5 Critical periods of developmeant for various organ systems and the resultart malformations. (Modified and redrawn from Moors EL: The Developing
Hurnan, Sth ed. Philadelphia, WB Saunders, 1993, p 158.)



PREMATURITY

Reduced surfactant synthesis, storage, and release
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Increased alveolar surface tension
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Figure 10-6 Schematic outline of the pathophysiclogy of respiratony distress
syndrome (ses text).



Table 10-3 Selected Causes of Nonimmune Fetal Hydrops

g‘

Tachyarrmthmia
High-output failure

Turner syndrome
Trisomy 21, trisamy 18

Cystic adenomatoid malformation
Diaphragmatic hernia

Homozygous oi-thalassemia
Parvovirus B19
Immune hydrops (Rh and ABO)

Twin-to-twin transfusion

Cytomegalovirus
Syphilis
Toxoplasmosis

The cause of fetal hydrops may be undetermined (" diopathic™) in up to 20% of cases.

Data from Machin G&: Hydrops, cystic hygroma, hydnothoras, pericandal effusions, and fetal
ascites. In Gilberi-Bamess E, et al (eds): Potter's Pathology of the Fetus, Infant, and Child,
St. Lowis, Mosby, 2007, p 33,




Figure 10-8 Mecrotizing entenocolitis (MEC). A, Postrmortem examination in a severe case of NEC shows the entire small bowel is markedly distended with a
periloushy thin wall (usually this implies impending perforation). B, The congested portion of the ilbum corresponds to aress of hemorthagic infarction and
transmural necrosis microscopically. Submucosal gas bubbles (pneumatosis infestinalis) can be seen in several areas amows).



Galactosemia

Autosomal recessive
Fail to thrive

Hepatomegaly (with cirrhosis), cataract, loss of
nerve cells, gliosis, and edema, particularly in the
dentate nuclei of the cerebellum and the olivary
nuclei of the medulla.

Similar changes may occur in the cerebral cortex
and white matter.



Galactosemia

Lack of galactose-1-phosphate uridyl transferase
leads to failure of conversion to glucose-1-
phospthate.

Type |, rare, is loss of galactokinase
Accumulation of galactose-1-phosphate in tissues.
Alternative metabolic pathways are activated

Production of galactitol (a polyol metabolite of
galactose) and galactonate, an oxidized by-product
of excess galactose

Both accumulate in the tissues.



FAgure 10-16 Galactosemia. The liver shows extensive fatty change and a
delicate fibrosis. (Courtesy Dr. Wesley Tyson, The Children’s Hospital

Derver, Colo.)
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Aogure 10-20 Pancreas in cystic fibrosis. The ducts are dilated and plugged
with eosinophilic mucin, and the parenchymal glands are atrophic and
replaced by fibrous tissue.




Figure 10-21 Lungs of a patient dying of cystic fbrosis. There is extensive
mucus plugging and dilation of the trachecbronchial tree, The pulmonary
parenchyma is consolidated by a combination of both secretions and
pneumonia—the green color associated with Pseudomonas infections.
(Courtesy Dr. Eduardo Yunizs, Children’'s Hospital of Pittsburgh, Pitsburgh,
Pa.)



Table 10-5 Clinical Features and Diagnostic Criteria for Cystic Fibrosis

Clinical Features of Cystic Fibrosis

1. Chronic sinopulmonary disease manifested by
a. Persistent colonization/nfection with typical cystic fibrosis pathogens,
including Sfaphyococcus auneus, nontypeable Hasmophils inflvenzas,
mucoid and nonmucoid Pseudomonas asruginasa, Burkholderia
cepacia
b. Chronic cough and sputum production
c. Persistent chest radiograph abnormalities (e.g., bronchiectasis,
atelectasis, infiltrates, hyperinflation)
d. Airway obstruction manifested by wheezing and air trapping
e. Masal polyps; radiographic or computed tomographic abmormalities of
paranasal sinuses
f. Digital clubbing
2. Gastroinfesiinal and nuintional abnormaliies, ncluding
a. Intestinal: meconium ileus, distal intestinal obstruction syndrome, rectal
prolapse
b. Pancreatic: pancreatic insufficiency, recument acute pancreatitis,
chronic pancreatitis
c. Hepatic: chronic hepatic disease manifested by clinical or histologic
evidenca of focal biliary cirrhosis, or multilobular cirrhosis, prolonged
neonatal jaundice
d. Mutritional: failure to thrive (protein-calorie malnutrition]),
hypoproteinemia, edema, complications secondary to fat-soluble
vitamin deficiency
3. Salft-foss syndromes: acute sall depletion, chvonic metabolic akalosis
4. Male wrogenifal abnonmalifies resulfing i obsfructive aroosparnia
(congeamnital bilateral absence of vas deferans)

Criteria Tor Diagnosis of Cystic Fibrosis

One or more characteristic phenctypic featuras,
0OR a history of cystic fibrosis in a sibling,
OR a positive newborn screening test resuft
AND
An increased sweat chloride concemtration on two or more occasions
OR identification of two cystic fibrosis mutations,
OR demonstration of abnormal epithelial nasal ion transport
Adapted with permission from Rosenstein BJ, Cutting GR: The diagnosis of cystic fibrosis: a
consensus statement. J Pediatr 132:580, 1238,




Table 10-6 Risk Factors and Postmortem Findings Associated with
Sudden Infant Death Syndrome

Parental

Young maternal age {age younger than 20 years)

Maternal smoking during pregnancy

Drug abuse in aither parent, specifically paternal marijuana and maternal
opiate, cocaing use

Short intergestational intervals

Late or no prenatal care

Low socioeconomic group

African-American and American Indian ethnicity (7 socioeconomic factors)

Infant

Brain stem abnormalities, associated with delayed development of arousal
and cardiorespiratory control

Prematurity and/or low birth weight

Male sex

Product of a multiple birth

SIDS in a prior sibling

Antecedent respiratory infections

Germline polymorphisms in autonomic nervous system genes

Environment

Prone or side sleep position
Sleeping on a soft surface
hyperthermia

Co-sleeping in first 3 months of life

Postmortem Abnormalities Detected n Cases of Sudden Unexpected
Infant Death (SUID)*

Infections

Viral myocanditis

Bronchopneumonia

Unsuspected congenital anomaly

Congenital aortic stenosis

Anomalous origin of the left coronary artery from the pulmonary artery
Traumatic child abuse

Intentional suffocation (filicide)

Genetic and metabolic defects

Long QT syndrome (SCASA and KCNQT mutations)

Fatty acid oidation disorders (MCAD, LCHAD, SCHAD mutations)

Histiocytoid cardiomyopathy (MTCYE mutations)

Abnormal inflammatory responsiveness (partial deletions in C4a and C45}
*SID5 Is not the only cause of SUDs, but rather ks a dlagnasis of exclusion. Therefore, peror-
mane: of an autopsy may often reveal findings that would explain the cause of an SUD, Thesa
cases should mof strictly speaking, be labeled as "SIDE." SCNGA, sodium channel, voltape-
gated, type V, alpha polypeptide; KCNO, potassium voltage-gated channel, KOT-ike subfam-
ily, member 1; MCAD, medium-chain acyl coenzyme A dehydrogenass; LCHAD, long-chain
I-hydroyacyl coenzyme A dehydrogenass; SCHAD, short-chain 3-hydrosyacyl cosrzyme A
detydrogenass; MTCYE, mitochondial cytochrome B C4, complement component 4.




Tl |
Figure 10-22 Congenital capillary hermangioma at birth (A) and at age

2 yearz (B) after spontansous regression. (Courtesy Dr. Eduardo Yunis,
Children’s Hospital of Pittsburgh, Pittsburgh, Pa.)



Congenital-infantile fibrosarcoma

Pathognomonic:
t(12;15)(p13;925

ETV6-NTRKS fusion transcript.
Constitutively active

Stimulates signaling through RAS and PI-3K/AKT
pathways.

Milder behavior than adult fibrosarcoma




Wilm’s tumor (nephroblastoma)

6-7% of childhood malignancies.
Most common pediatric renal tumor.
90% diagnosed before age 6
90% are sporadic
5% present with specific genetic syndromes
May first present with pain
Flank or abdominal mass.
Unilateral in sporadic cases
Hypertension and hematuria.
Arises from metanephric blastema.



Wilm’s tumor

Triphasic combination of blastemal, stromal, and
epithelial cell types

Sheets of small blue cells with few distinctive
features characterize the blastemal component.

Epithelial differentiation is usually in the form of
abortive tubules or glomeruli.

Stromal cells are usually fibrocytic or myxoid in
nature, although skeletal muscle differentiation is
not uncommon.

Rarely, other heterologous elements are identified.

The presence of nephrogenic rests correlates with
high risk of developing contralateral disease



Wilm’s tumor

WT1 gene (zinc finger transcription factor at 11p13)
controls blastema development.

The presence of anaplasia correlates with the
presence of p53 mutation and chemotherapy
resistance.

11g-, 169-, 1g+ poor prognostic factors.
Age >2 years poor prognosis
Liver is most common site of metastasis
Rarely metastasizes to bone




Wilm’s tumor

WAGR syndrome

Wilms tumor, aniridia, genital anomalies,and mental
retardation.

33% lifetime risk for Wilms tumor
Germline deletions of 11p13
WT1 with PAX6



Wilm’s tumor

Denys-Drash syndrome

Gonadal dysgenesis (male pseudohermaphroditism)
and early-onset nephropathy leading to renal failure.

Diffuse glomerular sclerosis

Dominant-negative missense mutation in the zinc-
finger region of the WT1 protein inactivates wild-type
allele

Leads to gonadal dysgenesis
At risk for developing gonadoblastoma

Bi-allelic loss of WT1 associated with Wilm’s tumor
90% of patients




Wilm’s tumor

Beckwith-Wiedemann syndrome
Exophthalmos

Microglossia

Gigantism

Hemihypertrophy

WT2 gene at 11p15.

This chromosomal region usually contains genes
that are normally expressed from only one of the two
parental alleles

Transcriptional silencing (imprinting) of the other
gene by methylation of the promoter region.

Higher risk for hepatoblastoma, adrenal cortical and
pancreatic tumors, rhabdomyosarcoma




Wilm’s tumor

Predisposition to tumorigenesis

Overexpression of insulin growth factor (IGF2) also
in this region.

Doubling of paternal IGF2 allele with maternal allele
deletion (uniparental paternal disomy) is also a
cause.

CDKNIC mutations (p57) and [3-catenin mutations are
also associated with tumor expression in Beckwith-
Wiedemann syndrome.

If either aniridia or Beckwith-Wiedemann syndrome is
diagnosed in a child, screen for Wilm’s tumor.




Wilm’s tumor

Triphasic combination of blastemal, stromal, and
epithelial cell types

Sheets of small blue cells with few distinctive
features characterize the blastemal component.

Epithelial differentiation is usually in the form of
abortive tubules or glomeruli.

Stromal cells are usually fibrocytic or myxoid in
nature, although skeletal muscle differentiation is
not uncommon.

Rarely, other heterologous elements are identified.

The presence of nephrogenic rests correlates with
high risk of developing contralateral disease



Figure 10-28 Wilms tumor in the lower pole of the kidney with the charac-
teristic tan-to-gray color and well-circumscrbed mangins.
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Fgure 10-29 A, Wilms tumor with tightly packed blue cells consistert with
the blastemal component and interspersed primitive tubules, representing
the spithelisl component. Although multiple mitotic figures are seen, none
are atypical in this field. B, Focal anaplasia was present in this Wilms turmor
in other areas, charactenzed by cels with hyperchromatic, pleomorphic



Wilm’s tumor

R R
L

e R
ST YL e,
gt L

14'“‘\-11?"
e A i i |
’ I"}TEE&'.I St -'. :_l__!
% o b ok, o
e ci\:i‘\-'—l"-"
H T AR L
T S ey T
ch i i L ':...'.
P ]
R et
Tl b
b W G B [ i
Y S o 1]
o fp i
R ety
: L
b R A
1 3
{E | N
., 1 ;
FER T
o R
'_ &+ oy e
i
k) B Jrre bt
Y i ikt
] ‘ﬁ p Lt
: b i) H
oy e
- . W
Bl LR
y e b
E i
AL
i
: i

Left. The tumor is a lobulated tan mass.
Right: The tumor is comprised of nests and
sheets of dark blue cells at the left with
compressed normal renal parenchyma at the
right.

https://
webpath.med.utah.edu/RENAHTML/RENALQO57 .html and RENAL058.html

Accessed 01/20/2020




Wilm’s tumor

http://webpathology.com/image.asp?n=13&Case=73

Accessed 02/20/2020

Classically, Wilms tumor is
triphasic and consists of
variable proportions of
blastema, stroma, and
epithelial cells. The blastemal
component consists of small
poorly differentiated round
cells. The epithelial
component consists of
abortive tubules and
glomerular structures. Stroma
is usually fibroblastic or
myxoid and may contain
heterologous elements such
as skeletal muscle, smooth
muscle, bone, cartilage,
adipose tissue, and neuroglial
tissue.





