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U11blkll v..l1 
Alwayw chlc;k tt. umbiliCIII 1:0rd fur 2 
artariesllld I vain: about 1/3 of babies 
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another anomaly. 
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Basic Anatomy Review 
FETAL CIRCULA110N 

arttriel (diOIIVII'nallld bloodl 

------ --MATERNAL CIRCULA110N 

1. Placental Blood Flow 

Placenta 
• site of fetal nutritive, resplratory, and excretory function 
• discoid mass composed of fetal (chorion frondosum} and maternal (decidua basalis) tissues 

divided by fissures into cotyledons (lobules) on the uterine side 
• produces hormones such as progesterone, placental lactogen. estrogen, relaxin, beta-hCG and 

IGFs 
• poor implantation can lead to spontaneous abortion 
• abnonnallocati.on, implantation, or detachment can lead to antepartum hemorrhage 

(see Antepartum HernorriuJge, OB23) 

Pregnancy 

Diagnosis of Pregnancy 
History 
• obstetrical and gynecological history 

i 
J 
J 
0 

• obtain the year, location, mode of delivery. duration oflabour, sex. gestational age, birth weight 
and complications of every pregnancy; organize Into GTPAL format 

• Gravidity (G) 
• G: total number of pregnandes of any gestation 
• includes current pregnancy, abortions, ectopic pregnancies, and hydatidiform moles 

(multiple gestation =one pregnancy) 
• Parity (TPAL) 

• n number of term infants delivered (>37 weeks) 
• P: number of premature infants delivered (20 to 37 weeks) 
• A: number of abortions (loss of intrauterine pregnancy prior to viability of fetus 

<20 weeks and/or <500 g fetal weight) 
-induced (therapeutic) and spontaneous (miscarriage) 

• L: number of living children 
• sympmms: amenorrhea. nausea and/or vomiting, breast tenderness, urinary frequency, fatigue 

Physical Signs 
• Goodell's aign: softening of the c:erv:ix (4-6 weeks) 
• Chadwick's sign: bluish dJscolouration of the cervix and vagina due to pelvic vasculature 

engorgement (6 weeks) 
• Hegar's sign: softening of the cerv1cal isthmus (6-8 weeks) 
• uterine enlargement 
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Investigations 
• beta-hCG: peptide honnone composed of alpha and beta subunits produced by placental 

trophoblastic cells - maintains the corpus luteum during pregnancy 
• positive in serum 9 days post-conception, positive in urine 28 days after first day oflast 

menstrual period (LMP) 
• plasma levels double every 1-2 days, peak at 8-10 weeks, then fall to a plateau until delivery 

• levels less than expected by dates suggest: ectopic pregnancy, abortion, or inaccurate dates 
• levels higher than expected suggest: multiple gestation, molar pregnancy, trisomy 21, or 

inaccurate dates 
• U/S 

•transvaginal 
• 5 weeks: gestational sac visible (beta-hCG miU/mL) 
• 6 weeks: fetal pole seen 
• 7-8 weeks: fetal heart tones visible 

• transabdominal 
• 6-8 weeks: intrauterine pregnancy visible (beta-hCG miU/mL) 

Maternal Physiology 
Table 1. Phpiologic Changes During Pregnancy 
Skin 

ClrdiiiVBICUIU 

H1111lllllagic 

Rllpiratary 

Nauralagic 
E'lldoc:rine 

Cervix 

Increased pi!Jn8nlalion of pemeum iYid nola, cllloasma (pi!Jn8nlalion changes under eyes and on 
bridge of nose),linea nigra (midline abdominal pi!J11enlalion) 
Other. spider 111giomas. palmar erythema due ID inCII!IIsed estrogen. striae u tD 
connective tissue changes 
Hyperdynamic circulation 
Increased CO, HR and blood wlume 
Daavased BP due to decreiiSIId PVR 
Enlarging utarus compresses IVC and palvic vains 
OeCII!IIsed venous return leads ID risk of hypotsnsion 
Increased venous pressure leads ID risk of varicose veins, hemorrhoids, leg edema 
Hemodilution causes physiologic anemia and apparent decrease in hemoglobin and hematocrit 
Increased leukocyte count but impaired function leads tD improvement in autoinmme diseases 
Gestetionelmmbocytupenia: nild (platelets > 7D,OIXViill and asymptomatic, nonnalizlls within 
2-12 weeks following delivery 
Hypercoagulable state: increased risk of DVT iYid PE but also decreased bleeding at delivery 
lnlluence of bebi-I!CG reseb osmostat leading to non-pathological hyponatremia 
Increased ilcidence of nesal congestion and epistaxis 
Increased conswr¢ion to meet increased metabolic requirements 
BIMiled diaplegm i.e. patient appears more "barral·chested"" 
Increased minute ventilation leads to decreased resLJting in mild respinrtary alkalosis that helps 
diffuse across the placenta from fetaltu maternal circulation 
No ch111ge in VC and FEV, 
Daava&ed llC, FRC, end RV 
GERD due ID increased intra-abdominal pressure and PI'OIIesterone (causing decreased sphincter tune 
and delayed gastric emptying) 
Increased gallstones due to progesterone causing increased gallbladder stasis 
Constipation and hemonhoids due ID progesterone causing decreased Gl motility 
Atypical appendicitis presanlalion due to upward displacement a! appandix (e.g. RUQ pain) 
Increased winery frequency due tD increased total urinary output 
lncreesed ilcidence of UTI and pyeloneptritis due to Lli1111ry stasis (see Ulinflry Tract Infection, OBI B) 
Glycosuria that can be physiologic. must test for gestational diabetes mellitus (GDM) 
Ureters and renal pelvis dilation (R >L) due ID progesterone-induced smocrth muscle relaxation and 
uterine enlargement 
lncnlil&ed CO and thus inava&ed GFR leads tD decnlil&ed c:ruatinine (normal in prsgnancy 
35-44 mmo!A.). uric acid. and BUN 
Increased ilcidence of carpalllrlnel syndrome and Bell's P*Y 
Thyroid: moderate enlal\]ement and increased basal metabolic rate 

Increased total thyroxine and thyroxine binding globulin (TBG) 
Free thyroxine index and TSH levels are nonnal 

Adrenal: maternal cortisol rises lll'oughout pregnancy (tutal and free) 
CalcU!t decreased total matemal Ca due to decreased albumin 

Free ionized Ca (i.e. active) proportion nmains the seme due ID pnt:hyroid honnooe (Prn), results 
in: increased bone resorption and gut absorption. increased bone turnover (but no loss of bone 
density due to estrogen imibition) 

Goodelrs sign, Chadwick's siWJ, Hegar's sign (see Physical Signs af Pregnancy, 082) 

Obstetrics OB3 

a.ta-IICG .... Gf 10. 
10 IU at time of milud 111111-
1 00,000 IU 811 D waek5 (plillk) 
1 o,ooo IU at llrm 
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..._,, 
Family dacllns and lllidwlvw ta 
coMidlr DB -btian it. 
• lnsLJin-depandent GDM 
• WAC 
• HTN 
• g.mtian 
• Mllprasenl81ion 
• Active lllllepar1um hemorrhage 
• P'TVPPROM 
• Failure ta prugresr/descend 
• lnduclionfiiiiUmenlatian if high ri&k 
• Tears: 3nl or 4th degree 
• Retained placenta 
Note: GuidllinH vary by institution. 

..... , , .. 
Adviae aU wumen of becoming 
pregnant ta supplamant their diet with 
0.41J9'day of folic acid (CTFPHC Grade 
II-2·A Evidanca). 

..... , , 
Ask every wuman about libuse - not 
jull: thole whole Wlations raise 
suspicion of abuse AND ask as elll"ly as 
possible in prvgnancy. 
a. canful notta congniiUIIIt• wuman 
an pregnancy, u many are unplanned 
and may be unwantad. 

..... , , .. 
Tilts for HIV, priiiBillland 
1crB811ing 11r11 voluntary and rvquire 
propar counseling and ilfonnad consant 
before proceading. 
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Prenatal Care 
• provided by obstetrician, family doctor, midwife, or multidisciplinary team (based on patient 

preference and risk factors) 
• Antenatal Records (province specific) 

Preconception Counselling 
• 3-8 weeks gestational age (GA) is a critical period of organogenesis, so early preparation is vital 
• past medical history: optimize medical illnesses and necessary medications prior to pregnancy 

(see Medical Conditions in Pregnancy, OBll, and Drugs in Pregnancy, OB52) 
• supplementation 

• folic acid: encourage diet rich in folic acid and supplement 8-12 wks preconception to 
prevent neural tube defects (NTDs) 

• 0.4-1 mg daily in all women, 5 mg if previous NTD, anti-epileptic medications, diabetes 
mellitus or BMI >35 kg/m2) and continue for T1 of pregnancy 

• iron supplementation, prenatal vitamins 
• risk modification 

• lifestyle: balanced nutrition and physical fitness 
• infection screening: rubella, HBsAg, VDRL, Pap smear, gonorrhea/chlamydia. mv; 

toxoplasmosis, CMV, TB, varicella 
• genetic testing as appropriate for high risk groups (see Prenatal Screening section, Table 4, 

OB7); consider genetics referral in known carriers, recurrent pregnancy loss/stillbirth, family 
members with developmental delay or birth anomalies 

• social: alcohol, smoking, drug use, domestic violence 
• use Antenatal Psychosocial Health Assessment (ALPHA) form to screen for antenatal 

risk factors associated with poor postpartum family outcomes (woman abuse, child 
abuse, postpartum depression, marital dysfunction and increased physical illness) 

Initial Prenatal Visit 
• within 12 weeks of the first day ofLMP or earlier if <20 or >35 years old 
• fill out Antenatal Records 

History 
• gestational age by dates from the first day of the LMP 
• if LMP unreliable, get a dating ultrasound (see below) 
• estimated date of confinement (EDC) using Naegle's Rule: 

• 1st dayofLMP + 7 days- 3 months 
• e.g. LMP = 1 Apr 2011, EDC = 8 Jan 2012 (modify if cycle >28 days by adding number of 

days>28) 
• history of present pregnancy (e.g. bleeding, nausea, vomiting) 
• history of all previous pregnancies: GTPAL, year, sex, weight, gestational age, mode of delivery, 

length of labour, complications 
• past medical history, past gynecological history 
• prescription and non-prescription medications 
• family history: genetic disease, birth defects, multiple gestation 
• social history: smoking, alcohol, drug use, domestic violence (use ALPHA form) 

Physical Examination 
• complete exam to obtain baseline 
• BP and weight important fur interpreting subsequent changes 
• pelvic exam 

Investigations 
• bloodwork 

• CBC, blood group and type, Rh antibodies, infection screening as per preconception 
counselling 

• urine R&M, C&S 
• screen fur bacteriuria and proteinuria 

• pelvic exam 
• Pap smear (unless done within last 6-12 mo ), cervical culture for N. gonorrhoeae ( GC) and 

C. trachomatis, bacterial vaginosis (BV) vaginal swab 
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Counselling 
• exercise 

• under physician guidance 
• absolute contraindications 

Prenatal Care 

• ruptured membranes, pretenn labour, hypertensive disorders of pregnancy, incompetent 
cervix, IUGR, multiple gestation (>3), placenta previa after 28th week, persistent 2nd 
or 3rd trimester bleeding, uncontrolled type I diabetes, thyroid disease, or other serious 
cardiovascular, respiratory or systemic disorder 

• relative contraindication& 
• previous spontaneous abortion, previous pretenn birth, mild/moderate cardiovascular 

or respiratory disorder, anemia (Hb S 100 giL), malnutrition or eating disorder, twin 
pregnancy after 28th week, other significant medical conditions 

• nutrition 
• Canada's Food Guide to Healthy Eating suggests: 

• 3-4 servings of milk products daily (greater if multiple gestation) 
• a daily caloric increase of -100 caUd in the 1st trimester, -300 caUdin the second and 

third trimesters and -450 caUd during lactation 
• daily multivitamin should be continued in the 2nd trimester for women who do not 

consume an adequate diet; otherwise routine vitamin supplementation is not necessary 
(avoid excess vitamin A) 

• see Drug and Food Safety in Pregnancy, OB52 
• nutrients important during pregnancy 

• folate: 0.4-5 mg per day 
• supports maternal increase in blood volume, growth of maternal and fetal tissue, 

decreases incidence of neural tube defects 
• foods rich in folic acid include: spinach, lentils, chick peas, asparagus, broccoli, peas, 

Brussels sprouts, com and oranges 
• calcium: 1200-1500 mg per day 

• maintains integrity of maternal bones, skeletal development of fetus, breast milk production 
• vitamin D: 400 IU 

• promotes calcium absorption 
• iron: 0.8 mgld in Tl, 4-5 mgld in T2 and >6 mgld in T3 

• supports maternal increase in blood cell mass, supports fetal and placental tissue 
• required amounts exceed nonnal body stores and typical intake, and therefore need 

supplemental iron 
• iron is the only known nutrient for which requirements during pregnancy cannot be met 

by diet alone (see Iron Deficiency Anemia, OBll) 
• essential fatty acids (EFA) - supports fetal neural and visual development 

• contained in vegetable oils, margarines, peanuts, fatty fish 
• weight gain: optimal gain depends on pre-pregnancy weight (varies from 6.8-18.2 kg) 
• work: strenuous work, extended hours and shift work during pregnancy may be associated with 

greater risk oflow birth weight, prematurity, and spontaneous abortion 
• travel: not harmful, but stress related to travel may be associated with preterm labour 

• air travel is acceptable in second trimester but discouraged after 36 weeks 
• sexual intercourse: may continue except in patients at risk for abortion, preterm labour, or 

placenta previa; breast stimulation may induce uterine activity and is discouraged in high-risk 
patients near tenn 

• address social issues including physical or sexual abuse 
• smoking: assist/encourage to reduce or quit smoking 
• alcohol: encourage abstinence from alcohol during pregnancy 
• genetic screening must be offered to all women (see Prenatal Screening, OB7 and Chromosomal 

Screening, OB9) 

Subsequent Prenatal Visits 
Timing 

Obstetrics ODS 

Risk FaciDrs far N8aral T.._ Dlfllcts 
GIIMM 
• Genllics: family hismry of NTD (risk 

of having &BCDIId child with NTO is 
incraasad Ill 2-!i'lf.), consanguinity, 
chromolomal of 
1risomy 13, 1 8, and 21) 

• Race: Europ11111 CIIUCIIsi- > th1111 
African Amaricans. 3-fold highar in 
Hispanics 

• lnlufficient vitamin1: zinc and foialll 
• Maternal chronic disaue (e.g. 

diabaiBs) 
• Matamal usa of anti-apilaptic drugs 
Ganaral population ri5k for NTO is 0.1 'If.. 

.... , 
BMI (lqVmZ) w.lght (kg) 

<19 12.7-18.2 
1 9-25 11.3-15.9 
>25 6.8-11.3 
Gen .. l 1-3.5 k;lwaek dL.ring T1, 
1han OAS k;lwaak Lrtil dalivllry 

• for uncomplicated pregnancies, q4-6 weeks until28 weeks, q2 weeks from 28 to 36 weeks and 
weekly from 36 weeks until delivery .... ' 

Assess at Every Visit 
• record estimated GA 
• history of present pregnancy: fetal movements, uterine bleeding, leaking, cramping 
• physical exam: BP, weight gain. symphysis fundal height (SFH), Leopold's maneuvers (T3) for 

lie, position and presentation of fetus 
• investigations: urinalysis for glucosuria, ketones, proteinuria; fetal heart tones starting at 

12 weeks using Doppler U/S 

Sympbyais Fu..._l Hltight ISFHI 
12 weeks: Uterine fundus It pubic 

symphysis 
20 wuks: Fundus Ill umbilicus 

SFH llhoWI be within 2 em 
of GA between 20 and 
36 weeks 

37 wuks: Fundus at sbmum 
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'' , 
llllllflr Utea: 
Dal8 miscllculalion 
IUGR 
Fetal Demise 
llitlolri*lmni01 
Llrpfllrdata: 
Dllla miiiCIIcullllian 
Ma.ttiplll gastdon 
l'olylr;d11mnios 

DDx lA .. Fml Mllllllllltl 
DASH 
Dlllh ol latus 
Amniotil: fluid dKni .. ed 
llaap C'ji:IB of flllul 

'. , 
Nannal (R.-rilg) NST: Z 
> 15 bpm from biNI ins. luliiG > 1 5 s 
in ZD min 
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Leopold's Maneuvers 
• performed after 30-32 weeks gestation 
• first maneuver: to determine which fetal part is lying furthest away from the pelvic Inlet 
• second maneuver: to determine the location of the fetal back 
• third maneuver (Pawlicl{s Grip): to determine which fetal part is lying above the pelvic iDlet 
• fourth maneuver: to locate the fetal brow 

A. First B. Second C. Third D.Fa.lh 

Prenatal Fetal Monitoring 
Fatal Movements 
• ge:nerallyfust noticed ("quickening") at 18-20 wks in primlgravidas; can occur 1-2 wks earlier in 

multigravidas 
• if mother la concerned about decreased movement mother chooses a time when fetus is 

normally a.ctlve to count movements (usually recommended after 28 wks) 
• If <6 movements in 2 hours. try drinking Juice, eating. changing posltlon or moving to a 

quiet room and count fur another 2 hours 
• if decreased movement persist&. notify MD 

NON-STRESS TEST (NSn 

Definition 
• fetal heart rate (FHR) tracing 220 minutes using an external Doppler to assess FHR and its 

relationship to fetal movement (see Fetal Monitoring m Labour section. 0833) 

Indication 
• any suggestion of uteroplacental insufficiency or suspected fetal distress 

Table 2. aassilicllliaa af Anblparbnn N1m-stress TIISt 
P11111118' Nlll'llllll NIT Atypical NIT 

(lmiMiy '"H81Ctive1 {l'rlviaualy "Won-ll•ctiv81 
116-160bpm 100.110 bpmor >160 bjmfu 

<30 min 
Risngbasah 

AlllaniiiiNIT 
(l'rlviaualy 

lhdyclrdie < 1 DO bpm 
TICirieardia > 160 fir >311 min 
Ena!iebasalile vn._, S-25 brm (lllDdlllll8) 5 (llbsant or mm• for 41).81) min ss far 80 min 

s5 (lib sent ar mininll) far < 40 "*' 25 bpmflr >10 min Sinusaidlll 

DIIG8hnlians Ncna or OCCIIianel Ylrillble Ynble decalaretions 30-60 tac: Vlrilble decalaretillll >60 I8C 
<3D sec ctJtation Late dacelaraticn(s) 

Al:allrillanlll 2 accelanlliane with acma af 2 accalarations with acma ri < 2 aCI3anDJn& with acme ol 
Tam flU :!:151lpm,lllting 15sacavw :!:l51lpm.lllting 15sac il :!:1 5 bpm.lllting 15 sac il 

<40 min of 1BstD;I 40-80min >BOmin 
Accalerlliont il >2 with ol < 2 accelenD!ns with acme ol <2 acmerms with acme ol 
l'llllrn flU >10 bpm,lllting 10 aacil >10 bpm,lllting IDiac il > 1 D bpm, lilting I D sac il 
(<3ZWIIb) <40 min 40-80min >BDmin 

Al:lion RIRlHBI ASSESSMENT FURlHBI ASSESSMENT URGENT ArnON REQUIRED 
OPTlDNAI. bassd an tutal clilk:lll REQUIIED An CMI'IIII BIIISSillllt of1ha 
pi:ture situiDJn and further investigalian 

with WS or BPP iB Soma 
situans wi181Jlira daivlly 
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Operating Characteristics 
• false positive rate depends on duration; false negative rate = 0.2-0.3% 

Interpretation 
• normal (reassuring NST): at least 2 accelerations of FHR > 15 bpm from the baseline lasting 

> 15 seconds, in 20 minutes 
• abnormal (non-reassuring NST): <2 accelerations of FHR in 40 minutes 

• if no observed accelerations or fetal movement in the first 20 minutes, stimulate fetus (fundal 
pressure, acoustic/vibratory stimulation) and continue monitoring for 30 minutes 

• ifNST abnormal, then perform biophysical profile (BPP) 

BIOPHYSICAL PROFILE (BPP) 

Definition 
• U/S assessment of the fetus± NST 

Indications 
• non-reassuring NST 
• post-term pregnancy 
• decreased fetal movement 
• any other suggestion of fetal distress or uteroplacental insufficiency 

Operating Characteristics 
• false positive rate false negative rate = 0.1% 

Interpretation 
• 8: perinatal mortality rate 1:1 000; repeat BPP as clinically indicated 
• 6: perinatal mortality 31:1000; repeat BPP in 24 hours 
• 0-4: perinatal mortality rate 200:1 000; deliver fetus if benefits of delivery outweigh risks 

Tabla 3. Scoring of tha Biophysical Profila 
Palllllltar Raa .. ring (2 points) 
AFV* Fluid poclrst of 2 em in 2 axes 
Bntathing 

Limb Movement 
Fatal Tone 

At least one episode af bl'8illhing lastilg at 
least 30 seconds 
Three discrelll moV8111ents 
At least one episode af limb axtension 
followed by flexion 

'Armialic fluid vou1111 IAFVI i& • mm. rJ clnalic hypaxia, •I ather p111111B!n inlbiBIICUIII llypuxi• 

Prenatal Screening 

Non-«eaauring (0 paim) 

Oligohydnrnnios 
No breathing 

Two or less 
No movement 

• testing should only occur following counselling and with the informed consent of the patient 

Tabla 4. Higlt-Risk Population Scraaning Tests 
Dileaa llnharilllnc•] Papulltion(s)at Rilk 

Sickle CeiiiAR] 

Cystic Fibrolil (CFJIARI 
lay Seclls Dislasl [AR] 

MeditBnn•n. South Ellt Asian. 
West.n Pacific. African, Middle Eastern, 
Caribbean, South American 
Afri:a1, Caribbea1, Maditerranaan, 
Middle Eastern, Indian. South American 
Meditemmaan, Finnish. Caucasian, or FHx 
AltblliiZi Jewish*, French Canlllians, Cajun 

fnlgila X Syn*om• [X-Iinllllll] Family history - confinnad or suspected 
AR = llltOsGmal raceaiw; lflC = Mgll padotmlce lquid HEXA = haaamiridasl A 

Sc:r11ning Tllt(s] 
CBC {MCV and MCH], Hb electrophoresis 
or HPLC 

CBC {MCV and MCH], Hb electrophoresis 
or HPLC 
CFTR gene DNA analysis 
Emyme assay HEXA, or DNA 
HEXA gene 
DNA anaysis: FMR· 1 gene 

•w bolh pmtners n Ashil111zi JeMsh. test lor CaliM11 disease llll Ftlrial Dysautonomia (FDf; flmly hiltmy ri 1 specific condition, look far cllrier 1111us: e.g. 
GIIICIIBt CF. Bklom syndroma. Nilmlmi-Pii:t disaasa.IIC.In all cu., both plllnn positiw, rafar far ;llllllic c111111ling. 

Obstetrics OB7 

Reuuing BPP IIIII 
IAMB 
Limb extension + Hexion 
AfV 2 cmx2 an 
Movement {3 discrete I 
Breathing {one episode x 30 sl 
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.... , , 
lloutiM TZ UJS 1111-22 Wllb, ...... 
dltanaine: 
• Ntrnbar of flltu181 
• GA (if no prior UIS) 
• location of placentlll 
• Filii anomalies 
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Table 5. Screening Investigations 
Gestati11111l Age (Wilks) IIIVIStiptians 
8-12 
10-12 
11-14 

Dating U/S, ilitial Pap smear, cl*lmydill/gonorrhea wlbJres 
Chorionic villus sampling (CVS) 

11-14 
15-16 to term 
15-18 

First trimester screening (FTS) 
.-negrated prenatal screening (IPS) Part 1 
Nuchal translucency U/S 
Amniocentesis 
Hegrated pranatal screening (IPS) Part 2 

16-18 
18-20 to term 
18-20 

MatemalsBIIJill &crven (or MSAFP only fur patient& who did FTS earlier) 
Fl!llll movements 

24-28 
28 

36 

li!S for dates, fetal growth and anatomy assessment 
50 g oral glucose chall111ge test [OGCT) 
RapeatCBC 
RhiG for all Rh negative wom111 
Rh antibody screen indicated 
Group B Streptocaccus [GBS) Screen 

6 weeks postpartum Diswss contraception, m111ses, breastfeedilg, depression, mllltal health, support 
Physical exam: breast exam, pelvic exam including Pap smea" 

ULTRASOUND SCREENING 
• dating ultrasound best done between 8-12 weeks GA 

• measurement of crown-rump length (margin of error± 3 days) 
• change EDC to U/S date if>l week discrepancy from EDC based on LMP 

• nuchal translucency ultrasound (NTUS) at 11-14 weeks GA 
• measures the amount of fluid behind the neck of the fetus 
• early screen for serious congenital anomalies (Down syndrome) 
• NT measurement is necessary for the FTS and IPS Part 1 

• fetal growth and anatomy ultrasound routinely done at 18-20 weeks GA (margin of error± 7 days) 
(see Pediatrig, P43 for congenital anomalies) 

• earlier or subsequent ultrasounds performed when medically indicated 

Table 6. Comparison of FTS, MSS and IPS 
First Trimester Screen (FTS) Mltemll Senun Screen [MSS) 
11-14wks 15-18wks 

MeBSUm 
1. Nuchal translucency on U/S 
2. Beta-hCG 
3. Pregnancy-associated plasma 

prol8in A (PAPP-A) 
Risk estimate for 
1. Dawn &yrlltoma (Trisomy 21 ): 

increased NT, increased beta-hCG, 
decreased PAPP-A 

NDIII: does not maasura risk of oNTO end 
should be combined with MSAFP at 
16 weeks 
Useful where patient wants results within 
the first trimastBr 
More accurate estimate of Dawn 
syndrome risk than MSS, sensitivity 
-85% (when combined with age) 
5% false positive rate 
Patients with positive screen should be 
oflered CVS or amniocenll!sis 

Maasures 
1. Maternal serum alpha-fetoprotein 

(MSAFP) 
2. Beta-hCG 
3. UncanjugatBd Bstrogen (a&triol or uE3) 
Risk estimate for 
1. Open neural tube defect (oNID): 

increased MSAFP (sensitivity 80-90%) 
2. Trisomy 21: decreased MSAFP, 

inCI88Sed bsta-hCG, decreased uE3 
(sensitivity 65%) 

3. Trisomy 18: decreased MSAFP, 
decreased beta-hCG, decreased uE3 
(sensitivity 80%) 

Only affurad alone if patient mis&ed the 
time window for IPS or FTS 
II% baseline false positive rate lort21, 
lower for oNTO and t18 
Patients with positive screen should ba 
aflered lJIS or amniocenll!sis 

llltelll'lled Prenllal Screen (IPS) 
Nuchal translucency on 12 wk U!S 
FTSat 11-14wks 
MSS + inhibin A at 15-1 8 wks 

Risk estimate for orml, Trisomy 21, 
Triscmy18 
Sensitivity -85-90% 
2% false rate 
Patients with positive SCI88n should be 
offarad U/S amVor amniocenlllsis 

NOla: loi !Ms. m, MSS 111d IPS 111811111 applicabla; ICI1BI with NT for chromlls1111111abnarrnaitias and t.ISAFP foroNllls. 
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CHROMOSOMAL SCREENING 

Indications 
• maternal age >35 (increased risk of chromosomal anomalies) 
• risk factors in current pregnancy: 

• teratogen exposure 
• abnormal U/S 
• abnormal prenatal screen (FTS, MSS or IPS) 

• past history/family history of: 
• previous pregnancy with chromosomal anomaly or genetic disease 
• either parent a known carrier of a genetic disorder or balanced translocation 
• family history of chromosomal anomaly, genetic disorder, birth defect, or undiagnosed 

mental retardation 
• consanguinity 
• three or more spontaneous abortions 

AMNIOCENTESIS 
• U/S-guided transabdominal extraction of amniotic fluid 

Indications 
• identification of genetic anomalies ( 15-16 weeks gestation) as per indications above 
• assessment of fetal lung maturity (T3) via the IJS ratio (lecithin:sphingomyelin) 

• if>2:1, respiratory distress syndrome (RDS) is less likely to occur 
• assessment of amniotic fluid bilirubin concentration in Rh-isoimmunized pregnancies 

Advantages 
• also screens for oNTD (acetylcholinesterase and amniotic AFP) - 96% accurate 
• in women >35 years, the risk of chromosomal anomaly (11180) is greater than the risk of 

miscarriage from the procedure 
• more accurate genetic testing than CVS 

Disadvantages 
• 0.5% risk of spontaneous abortion and risk of fetal limb injury 
• results take 14-28 days 

CHORIONIC VILWS SAMPLING (CVS) 
• biopsy of fetal-derived chorion using a trans-abdominal needle or trans-cervical catheter at 

10-12weeks 

Advantages 
• enables pregnancy to be terminated earlier than with amniocentesis 
• rapid karyotyping and biochemical assay within 48 hours, including FISH analysis 
• high sensitivity and specificity 

Disadvantages 
• 1-2% risk of spontaneous abortion and risk of fetal limb injury 
• does not screen for open neural tube defects 
• 1-2% incidence of genetic mosaicism -+ false negative results 

ISOIMMUNIZATION SCREENING 

Definition 
• isoimmunization: antibodies (Ab) produced against a specific RBC antigen (Ag) as a result of 

antigenic stimulation with RBC of another individual 

Etiology 
• maternal-fetal circulation normally separated by placental barrier, but sensitization can occur 

and can affect the current pregnancy, or more commonly, future pregnancies 
• in pregnancy, anti-Rh Ab produced by a sensitized Rh-negative mother can lead to fetal 

hemolytic anemia 
• overall risk of isoimmunization of an Rh-negative mother with an Rh-positive ABO-compatible 

infant is 16% (2% antepartum, 7% within 6 months of delivery, and 7% in the second pregnancy) 
• sensitization routes 

• incompatible blood transfusions 
• previous fetal-maternal transplacental hemorrhage (e.g. ectopic pregnancy) 
• invasive procedures in pregnancy (e.g. prenatal diagnosis, cerclage, D&C) 
• any type of abortion 
• labour and delivery 

Obstetrics OB9 

...... ' 
DDx of lncruMd MSAFP 
• lncOII'IIctGA 
• > 1 IIIIIs (1.g. twits) 
• Filial demi&B 
• oNTO 
• Abdominal wal dBfecl8 

(a .g. omphlllacllle) 

..... , ' 
DDx of D-..cl MSAFP 
• Incorrect GA 
• Gestational trophoblastic naoplllsill 
• Missld abortioo 
• Chromosomalanortlllias 
• Mallmal diabetes 

...... ' .. ._----------------, 
LIS liltlo (I.Kitllin:lphingomyelin 
llria) 
Lecithin levels inc:rease rapidly 
attar 35 wueb gllstal:ion, whe1'811s 
sphingom'fllin IIVIII r11r111in rallltivlly 
con&blnt. The liS ratio ia a m111111Un1 
of fatal lung maturity - less than 
2:1 indicllles p!Jmonary immaUity. 
Pr.sii!Ca of blood or IIIIConium in tha 
amniotic fluid can affect the llllio. 

.... , ' 
Compand to CVS, amniocentesis has a 
higher accuracy of prenllll cytogenetic 
diagnosis {99.fi vs. 97 .5'11>) and loWir 
risk of sponW!eous abortion (0.5% vs. 
1-2'1.). 
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.... , , 
Rh Antibody Tdre 
A positivv titre j:o.1 :161 indicatss an 
incr•ulld risk of r.tal hlmolytic anamill. 

._... w.IIIIHtalld 6BS ............ 
MJM 2m2; 341:233·9 
llldy: Llrga lllrOipiCtM caiiiRI lbJdy camplling 
1lle elllicliveness 4i screening lind risk·based 

in pleWIIIIing euttonset GBS disease 
!l'lilllin 7 dlys ri birdl). 
1'11111111: S!Jitilad Jllldom 629,112 live 
bir1hl iliiiiSwllm thn -IICM uwi111C8 
fvrGBS iAetill, IIIIIIIICXIIdlfvr 5144 iw bir1hl 
jscnenedgroop: n=2628; rilk.!Jisllllgroop: 
n=25151 were 1111damt;"lllldlci1D be ll'lilwed, 
ilcbilg d bi1hs wtm 111Wban bad llllly-alt 
di-ln=312J . 
........_: (routine 
sc:reering with far G8S JS-37 
v.U GA llld aiiRil irmpnm aiobialic 
llfOIII1ytuisiD curinl vs. risk-buld IPPRI8cli 
!6i'G inlrlplrtgn llllilllliJtic 
- lllimu rillbuur with cilicll 
risk flcm lor GBS lrlrlrrilliln - fmtr, pralolvld 
ROM, JR11rrn delvlry, ell:l 
lllillllllanl: EllttoniiiGBS d-. 
lldl: lrflra4i- iniiiii1C1111111d gnql 
llld I rilkriHttnll 
diiiiiSe in the risk-based groop 
!RR=0.46; 9!1% CI=0.35 til 0.60). The risk 
fiCionl forllrlralldi-•- ltl•arwm 
fever (RR=5.99; 95'4 CI=4.ZN.381 and (biiA!y 
cia ]IIIViau5 chikiYiitll GBS dii8.,(Ril=3.7t, 
MCI=1.Jl.11.111. 
c:.lllian: llauliie sc:reering far G8S during 
pr1gnancy is GBS 
di- iliii!Wborrl1111n the risk-llllld lppiGICII. 
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Investigations 
• routine screening at first visit for blood group, Rh status, and antibodies are measured by the 

indirect Coombs test 
• if Rh positive with antibodies present, the severity of fetal anemia is determined primarily by 

antibody concentration 
• Ab titres <1:16 considered benign 
• Ab titres necessitates amniocentesis to determine severity of fetal anemia (which 

correlates with the amount of biliary pigment in amniotic fluid from 27 wks onward) 
• Kleihauer-Betke test used to determine extent of fetomaternal hemorrhage 

• fetal red blood cells identified on a slide treated with citrate phosphate buffer because adult 
hemoglobin elutes through cell membrane in presence of acid more readily 

• detailed U /S for hydrops fetalis 

Prophylaxis 
• exogenous Rh IgG (Rhogam• or WinRho") binds to Rh antigens of fetal cells and prevents them 

from contacting maternal immune system 
• Rhogam• (300 fig) given to all Rh negative women in the following scenarios: 

• routinely at 28 weeks GA (provides protection for -12 wks) 
• within 72 hours of the birth of an Rh positive fetus 
• with a positive Kleihauer-Betke test 
• with any invasive procedure in pregnancy (CVS, amniocentesis) 
• in ectopic pregnancy 
• with miscarriage or therapeutic abortion (only 50 iJg required) 
• with an antepartum hemorrhage 

• if Rh negative and Ab screen positive, follow mother with serial monthly Ab titres throughout 
pregnancy± serial amniocentesis as needed (Rhogam• has no benefit) 

Investigations 
• bilirubin is measured by serial amniocentesis to assess the severity of hemolysis 
• cordocentesis for fetal Hb: should be used cautiously (not first line) 

Treatment 
• falling biliary pigment warrants no intervention (usually indicative of either unaffected or 

mildly affected fetus) 
• intrauterine transfusion of 0-negative pRBCs may be required for severely affected fetus or early 

delivery of the fetus for exchange transfusion 

Complications 
• anti-Rh IgG can cross the placenta and cause fetal RBC hemolysis resulting in fetal anemia, 

CHF, edema, ascites 
• severe cases can lead to fetal hydrops (edema in at least two fetal compartments due to fetal 

heart failure secondary to anemia) or erythroblastosis fetalis (moderate to severe immune-
mediated hemolytic anemia) 

GROUP B STREPTOCOCCUS (GBS) SCREEN 

Epidemiology 
• 15-40% vaginal carrier rate 

Risk Factors {for neonatal disease) 
• GBS bacteriuria during current pregnancy even if treated 
• previous infant with invasive GBS infection 
• preterm labour <37 weeks 
• ruptured membranes > 18 hours before delivery 
• intrapartum maternal temperature 
• positive GBS screen during current pregnancy 

Clinical Features 
• not harmful to mother 
• risk of vertical transmission (neonatal sepsis, meningitis or pneumonia) 

Investigations 
• offer screening to all women at 35-37 weeks with vaginal and anorectal swabs for C&S 

Treatment 
• treatment of maternal GBS at delivery decreases neonatal morbidity and mortality 
• indications for antibiotic prophylaxis: positive GBS screen or GBS status unknown and one of 

the risk factors (see above) 
• antibiotics for GBS prophylaxis 

• penicillin G 5 million units IV then 2.5 million units IV q4h until delivery 
• penicillin allergic but not at risk for anaphylaxis - cefazolin 2 g IV then 1 g q8h 
• penicillin allergic and at risk for anaphylaxis - clindamycin 900 mg IV q8h or erythromycin 

500mgiVq6h 
• if fever, broad spectrum antibiotic coverage is advised 
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Termination of Pregnancy 
Definition 
• active tennination of a pregnancy before fetal viability (usually <500 g or 20 weeks GA) 

Indications 
• inability to carry a pregnancy to term due to medical or social reasons (including patient 

preference) 

Management 
• medical 

• <9 weeks: methotrexate + misoprostol 
• > 12 weeks: prostaglandins (intra- or extra-amniotically or IM) or misoprostol 

• surgical 
• < 12-16 weeks: dilatation + vacuum aspiration ± curettage 
• > 16 weeks: dilatation and evacuation, early induction oflabour 
• common complications: pain or discomfort 
• less common complications: hemorrhage, perforation of uterus, laceration of cervix, risk of 

infertility, infection/endometritis, Asherman's syndrome (adhesions within the endometrial 
cavity causing amenorrhea/infertility), retained products of conception 

• counselling 
• supportive services 
• future contraception plans 
• ensure follow-up 

Medical Conditions in Pregnancy 

Iron and Folate Deficiency Anemia 
Tabla 7. Iron Deficiency and Follll:a Daficiancy Anemia 

Etiulagy 

Epidaniology 

Clinil:ll Feltu1'81 

Mlnagamant 

Complartians 

Nolel 

Iron llalic:ianc:y Anemia 
Nubitional: inadequate iltake 
Decreased illlll absorption (malabsorption 
syncnme, antacid usel 
Increased iran losses (vaginal bleeding. other saun:e 
of bleeding I 
Increased iran (fetal growth, 
gestation I 
RespDIISible fer 80% of causes of nort-physiologic 
anemia dLiing pregnancy 

Same as in non-pregnant states 
Nort-spacilic symptoms: pallor, fatigue, palpitations, 
tachycardia, dyspnea 
Severe anemia: angLJar stoma1itis, glossitis 
Serum iran, serum ferritin. blood smear - do not 
include llllal iron binding capacity (llBCI since 
increased during normal pregnancy 
Prevention: 150 mg ferrous sulfate OD, 300 mg 
farrous gluconata OD or 30 "'ii af ferrous iron OD 
for all pregnant women in T2 and 13 
H 111emic: 1 g ferrous sulfate DO (180 mg 
elemental Fe) 
Matemal: angina, CHF. infection, slower 
recuperation, prellrm labour 
Fetal: decreased oxwen carrying capacity leading to 
fetal distress, IUGR,Iow birth weight and hydrops 
Mother needs 1 g of alamantal iron par fltus; this 
amount axcaeds normal stores + dietary intake 
Iron requirements increase during pregnancy due to 
fetal/placental growth (500 mg), increased matemal 
RBC mass (500 mg) and losses (200 mgl- mol'8 
naedsd fer gastations 

Folata Dalic:ianc:y Anemia 
Nubitional: decreased intake 
Nort-mllritional factors: gestation, drugs 
(phenytoin, methotrexate), clronic hemolytic 111emia, 
malabsorption antities (celiac sprual 
Takes approximately 18 weeks of a folate-deficient diet 
to produce anemia 

R:idance Vllias from 0.5-25% dapanding on region, 
population. diet 

Nort-Specific symptoms: anorexia, nausea. 
dianhea. depression, pallor, UTL sora mouth or tongua 

RBC, serum lolata, blood smear 

Prevention: 0.4-1 mg folic acid PO daily for months 
praconcaplullly and 1hroughout T1, or 5 "'ii folic acid 
per day with pest history of oNTO, diabetes or arm. 
epileptic medica1ion use 

Matemal: decreased blood volume. nausea, vomiting. 
anorexia 
Fellll: neural tube defects in T1,1ow birth weight. 
prematurity 
Minimum daily raquiramant is 0.4 "'ii 
Most often associatad iron daliciancy anemia 
Folic acid is necessary1or closure of neural tube mmng 
ealtf fetal development (by day 28 af gestation) 

Obstetrics OBll 

"-{_!t, 
CMA policy I1Hil 
1nduced abortion should be uniformly 
IIVIIIabllto 1111 wom111 in Caneda" 
and "there should be no delay in the 
provision of abortion sarvices". 

....... , . 
T81111inations 1111 gllllarally do1111 
the stage of viability 1-23.5 weeks), 
although this varies depending on 1ha 
provider. 

..... , , 
I miRed Allortian Stidiltlal 
• Rltaparl,OOOwomen llllages): 13.7 
• Rite per 1 ,000 women lage 2G-24): 

27.7 
• Rlltio af induc.d abonions 111r 100 

liva birtlls Ia! ages): 28.3 
• Rlltio af induc.d abonions 111r 100 

live birtlls !age 2G-241: 54.9 
• 31 .4% of all abortion sarvices ara 

IICcessed by women aged 20-24 
Adi!JIId tram S1lliltics Canida. m. iiKiucetl 
AllorDm Sfllstics, 82·2Zl-XWE, PIIQI 1 6 ol32. 
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Diabetes Mellitus (DM) 
------------------------------------

Classification of Diabetes Mellitus 
• TYPe 1 and TYPe 2 DM (see Endocrinololl$ E6) 
• gestational diabetes mellitus (GDM): onset of diabetes mellitus during pregnancy 

Etiology 
• TYPe 1 and TYPe 2 DM 
• GDM: usually around 24-28 weeks GA, anti-insulin factors produced by placenta and high 

maternal cortisol levels create increased peripheral insulin resistance -+ higher fasting glucose 
-+ leading to GDM andlor exacerbating pre-existing DM 

Epidemiology 
• 2-4% of pregnancies are complicated by DM 

MANAGEMENT 

A. TYPE I AND TYPE Z DM 

Preconception 
• pre-plan and refer to high-risk clinic 
• optimize glycemic control 
• counsel patient re: potential risks and complications 
• evaluate for diabetic retinopathy, neuropathy, coronary artery disease 

Pregnancy 
• if already on medication, generally switch to insulin therapy 

• continuing glyburide or metformin controversial 
• teratogenicity unknown for other oral anti-hyperglycemics 

• tight glycemic control 
• diet management first line therapy 
• post-prandial blood glucose values seem to be the most effective at determining the 

likelihood of macrosomia or other adverse pregnancy outcomes 
• aim for Fasting Plasma Glucose (PG) S5.3 mmol/L (95 mg/dL), 1-hour post prandial 

PG S7.8 mmol/L {140 mg/dL), 2-hour post prandial PG S6.7 mmol/L {120 mgldL) 
• if blood glucose not well controlled, initiate insulin therapy 
• insulin dosage may need to be adjusted in T2 due to increased demand and increased insulin 

resistance 
• monitor as for nonnal pregnancy plus initial24-hr urine protein and creatinine clearance, 

retinal exam, HbA1c 
• HbA1c: > 140% of pre-pregnancy value associated with increased risk of spontaneous 

abortion and congenital malformations 
• increased fetal surveillance (BPP, NST) 

Labour 
• timing of delivery depends on fetal and maternal health and risk factors (ie. must consider size 

of baby, lung maturity, maternal blood glucose and blood pressure control) 
• can wait for spontaneous labour if blood glucose well-controlled and BPP normal 
• induce by 40 weeks 
• type of delivery 

• increased risk of cephalopelvic disproportion (CPD) and shoulder dystocia with 
babies >4,000 g (8.8lbs) 

• elective CIS for predicted birthweight >4,500 g (9.9lbs) (controversial) 
• monitoring 

• during labour monitor blood glucose q lh with patient on insulin and datrose drip 
• aim for blood glucose between 3.5 to 6.5 mmol/L to reduce the risk of neonatal hypoglycemia 

Postpartum 
• insulin requirements dramatically drop with expulsion of placenta (source of insulin 

antagonists) 
• no insulin is required for 48-72 hours postpartum in most Type 1 DM 
• monitor glucose q6h, restart insulin at two-thirds of pre-pregnancy dosage when 

glucose >8 mmol/L 
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B. GESTATIONAL DIABETES MELLITUS 

Screening + Diagnosis 
• at 24-28 weeks GA 

""\ I 
9t-----------------, 

Iiiii: facto11 for GDM: 

• pregnant females age >25 or age <25 years with> 1 risk factor (see sidebar) 
Aqe >25 
Obesity 
Ethnicity (Aboriginal, Hilpanic, A&illn, 
African I • 1-hour, 50 g Oral Glucose Challenge Test (OGCf}: not fasting 

• PG <7.8 mmol/L (140 mg/dL) =no GDM 
• PG mmol/L =further investigation with OGTT 

FHxofDM 
Pnwious histDry of GDM 

• PG mmol/L (185 mg/dL) = GDM Pnvious child with birlhweiglrt >4.0 kg 
• 2-hour, 75 g Oral Glucose Tolerance Test (OGTT}: fasting 

• FPG mmol/L (95 mgldL) 
• PG 1-hour mmol/L (190 mgldL} 
• PG 2-hour mmol/L (160 mgldL) 

• 2/3 of the above = GDM 
• 1/3 of the above = impaired glucose tolerance (IGT) 

Management 
• treat both GDM and IGT 
• tight glycemic control optimal as in Type 1 and Type 2 DM 
• monitoring and timing of delivery as for Type 1 and Type 2 DM 
• stop insulin and diabetic diet postpartum 
• follow-up with 2-hour, 75 g OGTT 6 weeks-6 months postpartum 

Prognosis 
• most maternal and fetal complications are related to hyperglycemia and its effects 

Long Term Maternal Complications 
• Type 1 and Type 2 DM: risk of progressive retinopathy and nephropathy 
• GDM: 50% risk of developing Type 2 DM in next 20 years 

Tabla 8. Complications ol DM in Pregnancy 
Malam a I 
Dbndric 
o Hypertsnsio!V'preeclampsia (especially if pre-existing nephropathy/prot!inurial: 

insulin resislanca is implicated in etiology of hypertension 
o Polyhydramnia&: matlllllill hyperglyc81llia l111ds to fml hypBrglyt:emia. which 

leeds to fetal polyuria (a mejor saurce of amniotic lluidl 
Diabetic Emergencies 
o Hypoglyc81llia 
o Ketoacidosis 
o Diabetic come 
End-erg• inalvllm1nt or dltBriDralion 
(occur in DM1 and DMZ, nat in GDM} 
o Retinopathy 
o Nephropathy 

Other 
o PyelonsplritiWTI: glucosuria provides a medium for E. coli and other 

bacteria 
o Increased incidence of spontaneous abortion (in DM1 llld DM2, not in GDM}: 

rela1ed to pre-conception glycemic control 

Fml 
Growth Abnonnllitia 
o Macrosomia: maternal hyper{jlycemia leads to fetal hyperilsulinism resullilg in 

accelerated anabolism 
o Intrauterine growth 1851riction (IUGR}: due to placanlill wscular i1sullici811CY 

Del111d 01111n Maturity 
o FstaiiLilg inmaturity: hypBrglycemia inlllrfBnls surfactant (mpirlllory 

distress synctome) 

Alu1111la (occur in DMI iJJd DMZ. nat in GDM} 
o 2-7x increased risk of cardiac (VSD}, NlD, GU (cystic kidneys}, Gl (anal atresia I. and MSK 

(sacral agenesis} anomalies due to hyperglycemia 
Note: Pregnancies complicated by GDM do not manifest an increased risk of congenital 
anomalies because GDM develops after tha critical period of organoganesis (in T1} 

Labour llld Delivery 
o Prstermlabour/prumlllllity: most commonly in patim with hypllrtllnsiorv'prusclampsia. 

Preterm labour is associated poor glycemic control but the exact mechanism is 
unknown 

o Increased incidence of stillbirth 
o Birth trauma: llle to macrosomia, can lllild to dillicLJt wginal delivery and shoulder 

dysiDcia 
Neonatal 
o Hypoglycemia: due to pancreatic hyperplasia and excess insulin secretion in the neonate 
o Hyperbiliubinemia and jaundice: due to prematurity and polycythemia 
o Hypocalcemia: exact pathopllysiology not understood, may be ralated to functional 

hypopll'lllhyroicism 
o Polycythemia: hypl!flWcemia stimLJates fetal erythropoietin production 
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..._, " 
HypeNnaion in l'regn•r:y 
AdvarA ...._I Conditi-
• DBP>100mmHv 
• HELLP 
• Cerebral haemontlage 
• Renal dysfunction- oliguria 

<500 mVd 
• Luft vantric ... llr flliluru, 

pulmoniiY edama 
• Abruplion, DIC 
• Symptoml: 

• Abdominal pain,1111usea. 
• Haadaches, visual problems 
• SOB, chest pain 
• Eclamptia - convulsion• 

AdvarA "-tal Conditio ... 
• lnlnlutlriu growth mtriction 
• Oligohydramnios 
• Absent/reversed umbilicallltery ond 

diastolic flow • c .. rnult in: 
• Fllllll disability llldlor dlll1h 

..._,, 
, . .----------------. 

CBC LDH 
Livar anzymas Albumin 
INR and aPTT Bilirubin 
Cr ± 24 hour 
Uric Acid coDectionl 
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Hypertension in Pregnancy 
• hypertensive disorders are classified as: 

1. pre-existing (<20 wks GA)- 90% cases arc essential, 10% are secondary 
2. gestational wks GA) 

• preeclampsia can occur with either pre-existing or gestational hypertension 

1. PRE-EXISTING HYPERTENSION 

A} WITHOUT PREECLAMPSIA 

Definition 
• HTN (>140/90) prior to 20 weeks GA [except in a gestational trophoblastic neoplasia (GTN}], 

persisting postpartum 
• essential hypertension is associated with an increased risk of gestational HTN, abruptio 

placenta, IUGR and intrauterine fetal demise (IUFD) 

Management 
• alpha-methyldopa 250-500 mg PO tidlqid or labetaloll00-300 mg PO bid/tid 
• no ACE inhibitors, diuretics or propranolol (teratogens) 
• monitor progress with serial U/S 

B) WITH PREECLAMPSIA 
Definition 
• pre-existing hypertension with new onset proteinuria or adverse conditions or resistant 

hypertension 
• 2-7 fold increased likelihood of developing preeclampsia/eclampsia if pre-existing maternal 

hypertension 
• occurs early, tends to be severe (often with IUGR) and to recur with subsequent pregnancies 

Management 
• stabilize and deliver: only "cure" is delivery of placenta, independent of gestational age (vaginal 

delivery preferred) 
• increased maternal monitoring: hourly input and output urine dip q12h and hourly 

neurological vitals 
• increased fetal evaluation: continuous FHR monitoring 
• anticonvulsant therapy 

• raises seizure threshold 
• Mg sulfate 4 g IV bolus over 20 min followed by maintenance of2-4 glhour 
• monitor for signs of Mg toxicity: depressed deep tendon reflexes, decreased RR, anuric, 

hypotonic, CNS or cardiac depression 
• antagonist to Mg sulfate: calcium gluconate (10%) 10 mL (1 g) IV over 2 minutes 

• antihypertensive therapy 
• lowering BP decreases the risk of stroke 
• hydralazine 5-10 mg IV bolus over 5 minutes q15-30 minutes as necessary 
• labetalol20-50 mg IV q10 minutes 
• 2nd line: nifedipine 10-20 mg PO q20-60 minutes 
• ACE-inhibitors are contraindicated 

• postpartum management 
• risk of seizure highest in first 24 hours postpartum - continue Mg sulfate for 12-24 hours 

after delivery 
• vitals qlh 
• consider HELLP syndrome in toxic patients 
• most return to a normotensive BP within 2 weeks 

2. GESTATIONAL HYPERTENSION 

Etiology 
• imbalance of thromboxane (vasoconstrictor) and prostaglandin (vasodilator}, arteriolar 

constriction, capillary damage, protein extravasation, and hemorrhage 
• occurs after 20 weeks GA, except in patients with trophoblastic diseases (hydatidiform mole, 

hydrops, choriocarcinoma) when it occurs before 20 weeks GA 
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Risk Factors 
• maternal factors 

• primigravida (80-90% of gestational HTN) 
• first conception with a new partner 
• PMH:x or FHx of gestational HTN 
• DM. chronic HTN, or renal insufficiency 
• antiphospholipid antibody syndrome (APLA) 
• extremes of maternal age (<18 or >35 years) 

• fetal factors 
• IUGR or oligohydramnios, GTN, multiple gestation, fetal hydrops 

Clinical Evaluation of Gestational Hypertension 
• in general, clinical evaluation should include the mother and fetus 
• evaluation of mother: 

• RUQ pain, headache and visual disturbances are potentially ominous symptoms requiring 
immediate assessment 

• central nervous system 
• presence and severity ofheadache 
• visual disturbances - blurring, scotomata 
• tremulousness, irritability, somnolence 
• hyperreflexia 

• hematologic 
• bleeding, petechiae 

• hepatic 
• RUQ or epigastric pain 
• severe nausea and vomiting 

• renal 
• urine output and colour 

• non-dependent edema (i.e. hands and face) 
• evaluation offetus: 

• fetal movement 
• fetal heart rate tracing - NST 
• ultrasound fur growth 
• biophysical profile 
• Doppler flow studies 

Laboratory Evaluation of Gestational Hypertension 
• hemoglobin, platelets, blood film 
• PTT, INR, :fibrinogen, D-dimer - especially if surgery or regional anesthetics are planned 
• ALT, AST, LDH, bilirubin 
• proteinuria, creatinine, uric acid 
• 24-hour urine collection for total protein and creatinine clearance 

Complications 
• maternal 

• hemorrhagic stroke (50% of deaths) 
• left ventricular failure/pulmonary edema 
• liver and renal dysfunction 
• abruptio placc:ntae 
• seizure 
• DIC (release of placental thromboplastin consumptive coagulopathy) 
• HELLP syndrome (see Table 9) 

• treat with FFP infusion or plasma exchange 
• fetal (2° to placental insufficiency) 

• IUGR, prematurity, abruptio placentae, IUFD 

A) WITHOUT PREECLAMPSIA 
Management 
• bedrest in left lateral decubitus position, normal salt and protein intake 
• avoid diuretics and antihypertensives 
• monitor for progression 
• weeks GA, consider induction oflabour (see Induction ofLabour, OB35) 

B) WITH PREECLAMPSIA 
Definition 
• gestational hypertension with new onset proteinuria or one or more adverse condition(s) 

Management 
• see PTe-existing Hypertension with Preeclampsia, OB14 

Obstetrics OBIS 
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HELU' Syndram1 
Hamalysi& 
Elevated Livar enzymes 
Law PIB!alst. 
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3. SEVERE PREECLAMPSIA 
• definition: preeclampsia before 34 weeks GA with: 

• heavy proteinuria (3-5 g/day) or 
• one or more adverse condition(s) 

Management of Gestational Hypertension with Seizures 
• ABC's 
• seizure prevention and control 

Hyperemesis Gravidarum 
---------------------------------

Definition 
• intractable nausea and vomiting, usually presents in T1 then diminishes; occasionally persists 

throughout pregnancy 
• affects -1% of pregnancies 

Etiology 
• multifactorial with hormonal, immunologic and psychologic components 
• rapidly rising beta-hCG ±estrogen levels may be implicated 

Investigations 
• rule out systemic causes: GI inflammation, pyelonephritis, thyrotoxicosis 
• rule out obstetrical causes: multiple gestation, GTN, HELLP syndrome 
• CBC, electrolytes, BUN, creatinine, LFTs, urinalysis 
• ultrasound 

Management 
• if severe: admit to hospital, NPO initially then small frequent meals of appealing foods, correct 

hypovolemia, electrolyte disturbance and ketosis 
• thiamine supplementation may be indicated 
• TPN (if very severe) to reverse catabolic state 
• non-pharmacological 

• rest 
• avoid triggers (e.g. certain odours) 
• acupressure at inner aspect of the wrists 
• ginger is effective but teratogenic effect unknown 

• pharmacological options 
• Diclectin• ( 10 mg doxylamine succinate with vitamin B6) can be started at 2 tablets qhs + 

1 tablet qAM + 1 tablet qPM (i.e. afternoon); dosage can be increased up to 8 tablets per day 
• Gravel• can be safely used as an adjunct to Diclectin• ( 1 suppository bid or 25 mg PO qid) 

Complications 
• maternal 

• dehydration, electrolyte and acid-base disturbances 
• Mallory-Weiss tear 
• Wernicke's encephalopathy, if protracted course 
• death 

• fetal: usually none, IUGR is 15x more common in women losing >5% of pre-pregnancy weight 

Jaundice in Pregnancy 
Epidemiology 
• affects 1 in 1500 pregnancies 

Etiology 
• viral hepatitis (most common) 
• unique to pregnancy (see Table 9) 

• cholestatic jaundice of pregnancy 
• HELLP syndrome 
• hepatic rupture, hematoma and infarct 
• acute fatty liver of pregnancy (AFLP) 
• hyperemesis gravidarum (rarely causes hepatic dysfunction) 

• pre-existing conditions, see GastroenterolQgy. Liver/Biliary Tract, G31, G44 
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Tabla 9. Conditions Causing Jaundice in Pregnancy 

Definition 

Epidamiology 

Qinil:ll F11tum 

lnmtigllians 

Nallll 

HELLP Syn*om• ChDIBIIIdic J1111dica af 
Pragnanc:y 

Hemolysis, Elevated Liver enzymes, 
Low Platelets 
Pathogenesis unknown 

Clinical syndrome characterized 
by intense pruritus that precedes 
jaundice by 7-14 day5 
Pathogenesis lrinawn. ITIII'f be 
due to increased to high 
levels of estrogen or abnormal 
progestational rteroids 

Allects 20% of women with severe 17-29 weeks GA 
prasclampsia High incidence in Chile and 
Presenh >27 weeks GA (11% saonerl; Scandinavia; rare in Asian and 
up to 311% of cases present AFTER African papulations 
delively and with no prevoius signs ri 
hypertension 
Epigastric, RUQ or chest pain, NN, 
svn.rtoms af (headache, 
blurred vision, thirstl ± jaundice 
Atypical presentations: asymptomatic 
reduction in plllllllet count, "ftll-lika" 
svn.rtoms 

AST (70-663 U/1.1, total bilirubin 
slijrtfy increased, law platelet count 
(7-991, elevated LDH 
± elevated D-dimers, tissue 
polypeptide antigen (lPAI and 
fibrmectin. fragmented RBCs on 
smear 
Uver biopsy (rarely donel: periportal 
hemonllage and fibril deposition 
with periportal nscrosis; macn.- and 
microvesicular fatty deposits (NOT 
pericentral as in AflPI 

Intense pruritis (usually, worst on 
palmsand sol88 af faetl ± icterus 
(1-2 weeks laterl 
Steetollhea unusual 

ALT < 500 IU, ALP and GGT 
mllkerjy elevated (to levels 
consistEnt with moderate to 
severe cholestasisl 

Hepatic lnfac:t. Halllltoma.. 
and Ruplllnl 
Rare consequence of 
preeclampsia, typically occuring 
inT3 

hepatic 
infllrction can lead to hematoma 
formation; hematoma can lead 
to ruptura 

Hepatic rupture: RUQ abdominal 
pain, abdominal distention. 
nausea/Vomiting, and 
hypertension, followed by shock 

Hemoperitoneum (paracantssis, 
U/S, CT. MRI shawilg ruptured 
liverl 

Supportive cere (in ICUI and prompt 
delivery 

Ursodeoxycholic acid Aggressive: rapid delivery and 

Complications: sepsis, multi-system 
organ fllilure, hepatic fllilure, DIC, 
death (rarel 

(2G-25 rr¢1¥dayl lnluma surgery to repair liver 
Pnritus: cholestyramine 
Prophylactic vitamin K before delivery 
Consider induction of labour 
(see lnrltriln of labour, 08351 

SelenUI'I may be protectiw Complications include death 
against cholesta&is (mother and fetus I if unlreat8d 
Strong fllmilial predisposition 
Correlates with oral contraceptive 
sensitivity 

Obstetrics OB17 

Al:ute Fatty Liver af Prag111nc:y (AFLP) 

Form af hepatic failure with coagulopathy 
and encephalopathy characterized by 

fmty infiltrate5 in liver 
parenchyma 
Pathogenesis 111known 

1 in 7000 deliveries 
Jrd trimerter (28-40 waeks GAl 
Matemal mortality as high as 75%; 
resolution of hepatic dysfunction with 
delivery or termination of pregnancy 

Acute nauseelvomiting, severe upper 
abdominal pain preceding jaundice 
Confusion 
Preeclampsia 
Pnritus 
Range in pmentalion: 
• Mild 
• Fulminant Gl bleeding, hepatic coma, 

renal failure and true hepatic failure 
(coagulopathy and encaphalopathyl 

Bevated PIT and low 58rum fibrinogen 
AST>ALT 
Hypoglycemia 
Preeclampsia and HELLP features 
liver biopsy to establish dia1J105is: 
• MiCI'OVIISicular fatty infiltrates af the 

central zone hepatocytes 
• Oil Red 0 stain an frozen tissue 
• Bectron microscopy on glutnldehyde 

fixed tis&UB 
H liver biopsy not CT most 
useful 

diagnosis with prompt delivery 
folowed by maximal supportive care 
• ABCs, mschanical ventilation, 

transfusion af blood products 
• Hepatic encephalopathy treatment -

lactulose, catharsis 
• Treat hypoglycemia 
Racovery begins with deli\lery 
Pursistent or incn1111ing 
hyperbilirubilemia and complications: 
• Should nat be interpreted as 

indications for liver transplantation 
• Aggressive supportive measuras 
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..... , 
•t----------------. 

Treat asymptomatic bacteriuria in 
PIIIQI1n:>f bBCIUII rrf incn111ud risk af 
proiJnlliliian ta cy&litis, pyslanepiYilis 
and probable risk of PRETERM 
LABOUR. 
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Urinary Tract Infection (UTI) 
----------------------------------

Etiology 
• increased urinary stasis from mechanical and honnonal (progesterone) factors 
• organisms include GBS as well as those that occur in non-pregnant women 

Epidemiology 
• most common medical complication of pregnancy 
• asymptomatic bacteriuria in 2-796 of pregnant women depending on parity and socioeconomic 

factors 
• note: asymptomatic bacteriuria should be treated in pregnancy 

Clinical Features 
• may be asymptomatic 
• dysuria. urgency, and frequency in cystitis 
• fever, flank pain, costovertebral angle tenderness in pyelonephritis 

Investigations 
• urinalysis, urine C&S 
• VCUG, cystoscopy, and renal function tests in recurrent infections 

Management 
• uncomplicated UTI 

• first line: amoxicillin (250-500 mg PO q8h x 7 days) 
• alternatives: TMP-SMX (Septra•) or nitrofurantoin (avoid sulpha drugs during last 6 weeks 

of pregnancy due to displacement of bilirubin from a1humin and increased kernicterus in the 
newborn) 

• follow with monthly urine cultures 
• pyelonephritis 

• hospitalization and IV antibiotics 

Prognosis 
• complications if untreated: acute cystitis, pyelonephritis, and possible pretenn premature 

rupture of membranes (PPROM) 
• recurrence is common 



Tallie 1 D. Infections During Pregnancy I:; J lnfectian Agent Saun:e of hllst Tl'lnsmission Risk ta Efllcts an Fllus Eflel:ts on Motller Diagnosis Management 
Filius """ CD f Chic:bn Pox Varicella mster To mom: direct, respiratory, 13-30 weeks GA, and Congenital varicella syndrome Fever, malaise, :!: vesicle V21G for mother mcposed, decreases 0 

virus (herpes To baby: tnrlsplacental 5d pre- to Zd (limb aplasia, chorioretinitis, vesicular pnritic lesions fluid culture, congenilal varicela syndrome .. 
fimilyl catncll, culllleous scal8, :!: serology Note: Do not administer vaccine -· cortical atrophy, IUGR. hydrops). pregnancy (live attenuated) 0 C) 

:I ... 
pretenn labour (prematurity) ... • •cMV DNA vius To mom: blood/organ tnmslusion. T1-T3 develop CNS Asymptomatic or ftu-liks Serologic screen; isolate No specific tnlatment; .C (herpes family) sexual contact involvement (mental retardation. virus lrom urine or secretion maintain good hygiene 

To baby: tnrlsplacental, cerebral calcification, culture and avoid high risk situations c .. during delivery, breast milk hydrocephalus, microcephaly, -· dealnass, chorioretinitis) :I 
ElytHma Parvovirus B 19 To mom: respiratory, infected 11}.20 weeks GA Spontaneous abortion (SA), Flu-like, rash, Serology, viral PCR, H hydrops occurs. consider fetal ca 
lnfecti011111 blood products stillbirth, hydrops in utero often asyrr¢amatic maternal AFP; if lgM transfusion -a 
(Fillll DiiGIIII) To baby: tnrlsplacental prasant. follow fstus .. 

U/S for hydrops CD ca 
Hl!prilis B DNA vius To mom: blood, &aliva, semen, T3 low birth Fevar, NN, fatigue, jaundica, Serologic screening far all Rx neonate HBIG :I I vagilal secrations 1 II% vartical transmission weight, neonatal death elevatad livar enzymes pregnancies and vaccine (at birth, I» To baby: tnrlsplacentaL HBsAg +ve; 1, 6 mas); 911% effective :I breast milk 85-911% HBsAg end HBeAg +ve 

•Herpet DNA vius To mom: intimate Delivery genilallesions Disseminated herpes (211%); Painful vesicular lesions Clinical diagnosis Acyclovir for symptomatic women. n 
8 Simpla V'I'UI mucocutaneous contact, present); less commonly in CNS (35'lli); suppressive therapy 8136 wks 

To baby: tnrlsplacentaL utero infection controversial 
during delivery CIS if active even if 8 

remote lrom vulva .. 
S" 

HIV RNA retrovirus To mom: blood, semen, vagilal 1/3 in utero, 1/3 at delivery, IUGR, pretenn labour, premature See Infectious Diseases, ID29 Serology, vial PCR Trllfe antiretroviral therapy decreases l sec rations 1/3 breastfaeding rupture of membl'lnes All pr&gnanl women transmission to < 1 'lli 
To baby: in utero, during are offered screening Bective CIS: no previous antivi"al 
delivery, braest milk Rx or monotherapy only, vi111lload j urtnown or >500 RNA copies/mi. 

urtnown prenatal care. patient re!Jiest 

•Rubell• ssRNA togavirus To mom: raspirstory dropllllll T1 SA or congenital rubella Rash (511%), favar, posterior Serologic testing; No specific treatment; 
(highly contagious) syndrome (hearing lass. or occipital al pregnant women offer vaccine following pregnancy 
To baby: tnrlsplacental catncll, C)/lesions, MR, IUGR, arthralgia screened (imm.me if titre Do not minister during pregnancy (live 

CNS defects, osseous > 1 :1 6); infection if lgM attenuatad) 
changes) present or >4x increase 

in lgG 

Syp.ilis Spirochate To mom: sexual contact T1-T3 Risk of Pll, See Infectious Diseasas, ID26 VDRL scr&ening for all Pen G 2.4 M U IM 1 dose if early syphilis 
(TTrlpOflllffll To baby: tnrlsplacental involvement, fetal deeth preg1111ncies; if 3 doses if late syphilis monitor VDRL 
pallidum) raquires confirmatory monthly 

testing H Pen G allergic: consider clesensitillltian 
before treatment 

-Taxaplasmalis Protoma To mom: raw meat. unpesteuriled T3 (but most severe if infected Congenilai1Dxoplasmosis Majority subclinical; may have lgM and lgG serology; Self-limiting in mother; spiramycin I (TOialpi8Stlll goat's milk, cat fl!Ces/urine in T1 ); only concern if primary (chorioretinitis, hyd"ocephaly, flL)olike symptoms PCR of armiotic fluid decreases fetal but not rate of 
gondii) To baby: tnrlsplacental infection during pregnancy intracranial calcification, MR, transmission 

microcephaly) NB: 75% 
asymptomatic at bith i 

"lnclica. TtJRCil infection ... 
ICI 
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.... , , .. 
V"rrchow'• Triad t.r VIE 
1. HypsrcoiiQIJiabla stall! 
2. S1asi1 
3. Endothelial darnaga 

.... , , .. 
BIMding in l'rlgnlncy Delinlll-
• First Trimester Bleeding: vaginal 

blaadi1g within tha first 12 wallka 
• Second Trim.mr BINding: <20 w.ekl 

.... , , .. 
Approaalllll thel'ltittnt with Blellllmg 
inT1/TZ 
History 
• Risk factors for ectopic pregnancy 

(previous ectopic pregnancies. history 
of STVPID, IUD use, previous pelvic 
SUI"QIIY, smoking) 

• PraviOUI SA 
• Recant trauma 
• CharBct&ristics af the bleeding 

(ilcluding any tissul passed) 
• CharBct&ristics af the pain {cramping 

pain suggests SA) 
• History of COII(!Uiopalhy 
• GynecologicaVobstelric history 
• Dizziless {significant blood loss, may 

be associated with ruptured ectopic) 
• F-(may be associellld with septic 

abortion) 
.... ,.ic .. 
• Vrtals (ilcluding orthostatic changas) 
• Abdoman {SFH, lllndamess, presence 

of contractions) 
• Perineum {signs of trauma. genital 

lesions) 
• Speculum exam {c81Vical os opan or 

closed, presence of active 
clobi/tissue) 

• Pelvic exam {uteri!e siza. adenexal 
mess. utarirw/adeniiXII tlllllllmess) 
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Venous Thromboembolism (VTE) 
---------------------------

Epidemiology 
• incidence 0.5-3/1,000 pregnancies occurring with approximately equal frequency in all three 

trimesters and postpartum 

Risk Factors 
• previous VTE, age >35, obesity; infection, bedrest/immobility, shock/dehydration, 

thrombophilias (congenital and acquired, see 

Tabla 1 1. Risk FactDrs for VIE Spacific to Pregnancy 
Hypen:oqul1bilty StU 
Increased factors: 
II, V, VIL VIII. IX. X. XII, fibrinogen 
Increased platelet aggregation 
Decreased protein S, tPA, factors XI, XIII 
Increased rvsirtanca to activated protein C 

cen be nonnal or 111duced 

Clinical Features 

Increased venous distensibility 
DeCI'BIISed wnous tone 
50% decreese in venous flow in 
lower extremity by T3 
Uterus is mechanical il'f1l8diment to 
venous retum 

Endulhelial 
Vascular damage at delivery (C'S or SVDI 
UtBrine instrumentation 
Peripartum pelvic 

• most DVTs occur in the iliofemoral or calf veins with a predilection for the left leg 
• signs of a pulmonary embolism are non-specific (as in non-pregnant women) 
• unexplained spontaneous fetal loss 

Investigations 
• duplex venous Doppler sonography for DVT 
• CXR and V/Q scan for PE 
• due to hypercoagulability, the normal scale for D-dimer levels must be adjusted (controversial) 

Management 
• before initiating treatment, obtain a baseline CBC, including platelets, and aPTT 
• warfarin is contraindicated during pregnancy due to its potential teratogenic effects 
• unfractionated heparin 

• bolus of 5000 IU followed by an infusion of -30 000 IU/24 hours 
• measure aPTT six hours after the bolus 
• maintain aPTT at a therapeutic level (1.5-2 times normal) 
• repeat q24h once therapeutic 
• heparin-induced thrombocytopenia (InT) uncommon (3%) but serious complication 

• compression stockings 
• poor evidence to support a recommendation for or against avoidance of prolonged sitting 
• VTE prophylaxis: 

• women on long-term anticoagulation: full therapeutic anticoagulation throughout 
pregnancy and for 6-12 weeks postpartum 

• women with a non-active PMHx ofVTE: unfractionated heparin regimens suggested 
• routine VTE prophylaxis: 

• insufficient evidence in pregnancy to recommend routine use ofLMWH 
• current prophylaxis regimens for acquired thrombophilias (e.g. APLA syndrome) include 

low dose aspirin in conjunction with prophylactic heparin 

Bleeding in Pregnancy 
First and Second Trimester Bleeding 

Differential Diagnosis 
• physiologic bleeding: spotting, due to implantation of placenta - reassure and check serial 

beta-hCGs 
• abortion (threatened, inevitable, incomplete, complete) (see Table 12) 
• abnormal pregnancy (ectopic, molar) (see Gynecology for Molar Pregnancy) 
• trauma (post-coital or after pelvic exam) 
• genital lesion (e.g. cervical polyp, neoplasms) 

Investigations 
• beta-hCG (lower than expected for GAin spontaneous abortion, ectopic pregnancy) 
• VIS (oonfinn intrauterine pregnancy and fetal viability) 
• CBC 
• group and screen 
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Treatment 
• IV resuscitation for hemorrhagic shock 
• treat the underlying cause 

Spontaneous Abortions 
• see Termination of Pregnancy, OBll for therapeutic abortions 

Tabla 1 2. Classifications af Spontanaous Abortions 
Tp HiltarJ Clinil:ll 
Threatened 

lnevbllle 

lnco11plete 

Complete 

Missed 

llel:urrent 

Septic 

Vaginal bleeding ± cramping 

R:reasing blesding and cramps 
± rupture of membrenes 

Extremely heavy bleeding and 
cramps 
± passage of tissue noticed 
Blesding and cllfl1llete passage 
of sac and placente 
No bleeding (fellll death in utero) 

3 + consecutive sponteneous 
abortions 
Contents of Llb!rus infected -
infre(Jlent 

Curvix closed and salt 
lVS shows viable fetus 
Curvix closed until producl8 start 
to expel, 1hen extzrnal os opens 

Cervix open 

Curvix open 

Curvix closed 
lVS may shaw SGA 

Ectopic Pregnancy 
Definition 
• embryo implants outside of the endometrial cavity 

Epidemiology 
• 1/100 pregnancies 

Wirtch and wait 
<5% go on to abort 
a) Watch and wait 
b) Misoprostol400-800 ug PO/PV 
c) D&C ± axytocin 
a) Watch and wait 
b) Misoprortol400-800 ug PO/PV 
c) D&C ± axytocin 
No D&C - axpactant managarnant 

a) Watch and wait 
b) Misoprostol400-800 ug PQ/PV 
c) D&C ± oxytocin 
Evaluate mechanicaL genetic. 
enviro1111ental and ather risk factors 
D&C 
IV broad spectrum antibiotics 

• fourth leading cause of maternal mortality, leading cause of death in first trimester 
• increase in incidence over the last 3 decades 
• three commonest locations for ectopic pregnancy: ampullary (78%), isthmic (12%), fimbria] (5%) 

Etiology 
• 50% due to damage of fallopian tube cilia from PID 
• intrinsic abnormality of the fertilized ovum 
• conception late in cycle 
• transmigration of fertilized ovum to contralateral tube 

Risk Factors 
• previous ectopic pregnancy 
• demographics: older women, of African descent 
• smoking 
• endometriosis 
• gynecologic: 

• IUD use - although decreased pregnancy rate, there is increased risk of ectopic if pregnancy 
occurs 

• history of PID (especially infection with C. trachorrudis), salpingitis 
• infertility 
• clomiphene citrate (for induction of ovulation) 

• previous procedures: 
• any surgery on fallopian tube (for previous ectopic, tubal ligation, etc.) 
• abdominal surgery for ruptured appendix, etc. 
• IVF pregnancies following ovulation induction (7% ectopic rate) 

• structural: 
• uterine leiomyomas 
• adhesions 
• abnormal uterine anatomy (e.g. T-shaped uterus) 

Obstetrics OB21 

Gr,) 
Etialogy of IIKurrt1nt l'regnanc:y La" 
MAlE ME 
Mechanical: uterine anatomy, cervical 
incompmnc. {T2) 
Autoimmune: antiphospholipid antibody 
ayndrume, •••nlic011gulllnt 
Karyotype: bo1t1 parents 
Endocrine: hypothyruidi11111, dillbebls 
m.llitus 
Mm.nal infaction 
Environment: 11111oking, alcohol, drugs, 
radiation 

.... ' 
Management of Abortions 
• Always rule out 111 ectopic 
• AIWllys check Rh; l neglllivu, giva 

Rhog1111e 
• AIWllys ensure patient is 

hemodynamically stable 

01::' 

Clinical Flllturall of Ec:tapic: 
Pragnmc:y: 4Ts and 1 S 
• Temperature >38"C 
• TendemeSll: abdominal ± 

rebound (45%) 
• Tendemallll an bimanual examination, 

ci!Vical motion t111damass 
• Tissue: palpable adnexal mass 

(half hava contralateral mass due to 
lutein cyst) 

• Signs of pragnancy (e.g. Chlldwick's 
sign, Hegar't sign) 

.... , 
More than half of pa1ieniS with ectopic 
P1811nancy have no risk factors. 
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..... ' , .. }-----------------, 
DDx of Lowar 
Urinary t111ct: liTI, kidney rtonee 
Gl: divartil:ulitis, appilldicitis 
Gyne: endomatrioDi, 1'10, fibroid 
{deg-rating, infarctsd, torsionl, 
OVIIrilln tol$ion, 0VIIri111 neoplasm, 
OVIIrilln cyst. pragnancy-nlllllld 

..... ' , .. }-----------------. 
If EaiDplc Raplmrn 
Acute 1bdomen with increasing pain 
Abdominal distention 
Shock 

lnllrnnlilnllar Tal &lillie ,..._, 

luull 
SlUr: CociRle HtMew rllll1dorrimd canlrollld ·-with tubll 
Pllilnll: Woman with 1 dilgnllsil ahblaciDpil: 
pregn..:y. 
lnllrnnllan: Sugtry-talpilgaclamy/ 
sq,ingoslomy by apen surgery ar by 
lll8diclllllltmllll, 111d pP8Cbnt m•1J81118111. 
lllilllllllllnl: Prinlry ll'lllmiii!IIICCIII, 
dafnd del:lna in IINII blll-1100 
1D undat8cllbla lmls by1ha iDIII'IItm8llt. 
.... : inbnJICUiir M!Xtlmpyllll 
sq,ingoslomy -,illdld lirilr1111tm1nt IIICI»D 
ndss (82-951 for MIX thnpyvs. 81HZ\ far 
&qliiiQOIIDmyl. 
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Investigations 
• serial beta-hCG levels; normal doubling time with intrauterine pregnancy is 1.6-2.4 days in early 

pregnancy 
• rise of <20% ofbeta-hCG is 100% predictive of a nonviable pregnancy 
• prolonged doubling time, plateau or decreasing levels before 8 weeks implies nonviable 

gestation but does not provide information on location of implantation 
• ultrasound 

• U /S is only definitive if fetal cardiac activity is detected in the tube or uterus 
• intrauterine sac should be visible when serum beta-hCG is 

• >1500 miU/mL (transvaginal) 
• >6000 miU/mL or 6 weeks gestational age (transabdominal) 

• specific finding on transvaginal U/S is a tubal ring 
• culdocentesis (rarely done) 
• laparoscopy (for definitive diagnosis) 

Treatment 
• goals of treatment: conservative (preserve tube if possible) 
• surgical (laparoscopy) 

• linear salpingostomy if tube salvageable 
• salpingectomy if tube damaged or ectopic is ipsilateral recurrence 
• 15% risk of persistent trophoblast; must monitor beta-hCG titres weekly until they reach 

non-detectable levels 
• if patient is Rh negative give anti-D gamma globulin (Rhogam•) 
• may require laparotomy 

• medical = methotrexate 
• use 50 mg/m2 body surface area; given in a single IM dose 
• this is 1/5 to 1/6 chemotherapy dose, therefore minimal side effects (reversible hepatic 

dysfunction, diarrhea, gastritis, dermatitis) 
• follow beta-hCG levels weekly until beta-hCG is non-detectable 

• plateau or rising levels suggest persisting trophoblastic tissue (requires further treatment) 
• 67% success rate; up to 25% will require a 2nd dose 
• tubal patency following methotrexate treatment approaches 80% 

Prognosis 
• 9% of maternal deaths during pregnancy 
• 40-60% of patients will become pregnant again after surgery 
• 10-20% will have subsequent ectopic gestation 

SulfiiiCtad Ectopic Pregnancy 
1. Positive urine beta-hCG 
2. Abdominal pain 
3. Vaginal bleeding 

• • I Vital signs stable I I signs unstable I 
+ • I Transvaginal UIS I I I 

Sarum bst&-hCG 

.... .... .... 
llnnuterine I <3.5 em unruptured ectopic >3.5 em unruptured ectopic 

pregnancy AND no fatal heart rata DR fatal haart rata prasant 
AND betl-hCG <5000 OR bebt-hCG > 5000 
AND no hepatic/renaV DR hepatic/renal/hematological 

hemlllologiclll disease disease 
AND complianceusured OR poor compliance 
AND able and willing to follow-up OR unabl& to follow-up 

... ... 
I Methotrexate I Consider surgical m1111agement 

if using mathlllr8Jall8, 
follow-up is more frequent 

Figura 3. Algorithm for Suspactad Ectopic Pragnancy 



Toronto Notes 2011 Antepartum Hemorrhage 

Antepartum Hemorrhage 
Definition 
• vaginal bleeding from 20 weeks to term 

Differential Diagnosis 
• bloody show (shedding of cervical mucous plug) - most common etiology in T3 
• placenta previa 
• abruptio placentae - most common pathological etiology in T3 
• vasa previa 
• marginal sinus bleeding 
• cervical lesion (cervicitis, polyp, ectropion, cervical cancer) 
• uterine rupture 
• other: bleeding from bowel or bladder, placenta accreta, abnormal coagulation 

Placenta Previa 
Definition 
• abnormal location of the placenta near, partially or completely over the cervical os 

Etiology 
• idiopathic 

Epidemiology 
• incidence = 0.5-0.8% of all pregnancies 

Risk Factors 
• history of placenta previa ( 4-8% recurrence risk) 
• multiparity 
• increased maternal age 
• multiple gestation 
• uterine tumour (e.g. fibroids) or other uterine anomalies 
• uterine scar due to previous abortion, CIS, D&C, myomectomy 

Clinical Features 
• classification 

• total: placenta completely covers the internal os 
• partial: placenta partially covers the internal os 
• maxginal: within 2 em of os but does not cover any part of os - causes potential risk of 

hemorrhage during cervical effacement and dilatation 
• low lying (NOT a previa): placenta in lower segment but clear of os (can also bleed, but 

usually in labour) 
·hiatory 

• PAINLESS bright red vaginal bleeding (recurrent), may be minimized and cease 
spontaneously, but can become catastrophic 

• mean onset of bleeding is 30 wks GA, but onset depends on degree of previa (total placenta 
previa bleed earlier, marginal bleed at onset of labour) 

• phyaical exam 
• uterus soft and non-tender 
• presenting part high or displaced 

• complications 
• fetal 

• perinatal mortality low but still higher than with a normal pregnancy 
• prematurity (bleeding often dictates early C/S) 
• intrauterine hypoxia (acute or IUGR) 
• fetal malpresentation 
•PPROM 
• risk of fetal blood loss from placenta, especially if incised during C/S 

• maternal 
• <1% maternal mortality 
• hemorrhage and hypovolemic shock, anemia, acute renal failure, pituitary necrosis 

(Sheehan syndrome) 
• placenta accreta - especially if previous uterine surgery, anterior placenta previa 
• hysterectomy 

Obstetrics OB23 

Do NOT perform 1 vaginal ex1111 until 
prvvia hll1 buan rulud out by 

UIS. 

...... , , 
LftWI• of plac..tal inn81an: 
Placenta Accr•- AT myoms1rium 
(mOll: commonl 
Placenta I nama -lrml myomBirium 
Placenta Pwn:ma - PASSES 
myometrium 
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Investigations 
• ultrasound diagnosis (transabdominal ultrasound has 95% accuracy) 
• due to development oflower uterine segment, 90-95% of previas diagnosed in T2 resolve by T3 
• partial or total previas: repeat U/S at 30-32 weeks 
• low-lying: repeat U/S not indicated unless recurrent bleeding 

Management 
• goal: keep pregnancy intrauterine until the risk of delivery< risk of not continuing pregnancy 
• stabilize and monitor 

• maternal stabilization: large bore IV with hydration, 0 2 for hypotensive patients 
• maternal monitoring: vitals, urine output, blood loss, bloodwork (hematocrit, CBC, INRI 

PTT, platelets, fibrinogen, FDP, type and cross match) 
• electronic fetal monitoring 
• U/S assessment: when fetal and maternal condition permit, determine fetal viability, 

gestational age and placental status/position 
• Rhogam• if mother is Rh negative 

• Kleihauer-Betke test to determine extent of fetomaternal transfusion so that appropriate 
dose ofRhogam• can be given 

• GA <37 weeks and minimal bleeding- expectant management 
• admit to hospital 
• limited physical activity. no douches, enemas, or sexual intercourse 
• consider corticosteroids for fetal lung maturity 
• delivery when fetus is mature or hemorrhage dictates 

• GA profuse bleeding or L/Sratio is >2:1- deliver byC/S 

Abruptio Placentae 
Definition 
• premature separation of a normally implanted placenta after 20 weeks GA 

Etiology 
• most are idiopathic 

Epidemiology 
• incidence: 1-2% of all pregnancies 

Risk Factors 
• previous abruption (recurrence rate 5-16%) 
• maternal hypertension (chronic or PIH in 50% of abruptions) or vascular disease 
• cigarette smoking (>1 pack/day), excessive alcohol consumption, cocaine 
• multiparity and/or maternal age >35 (felt to reflect parity) 
• PPROM 
• rapid decompression of a distended uterus (polyhydramnios, multiple gestation) 
• uterine anomaly, fibroids 
• trauma (e.g. motor vehicle collision, maternal battery) 

Clinical Features 
• dauification 

• total (fetal death inevitable) vs. partial 
• external/revealed/apparent: blood dissects downward toward cervix 
• internal/concealed (20%): blood dissects upward toward fetus 
• most are mixed 

• presentation 
• PAINFUL vaginal bleeding, uterine tenderness, uterine contractions 
• pain: sudden onset, constant, localized to lower back and uterus 
• ±fetal distress, fetal demise (15% present with demise), bloody amniotic fluid 

Complications 
• fetal complications: perinatal mortality 25-60%, prematurity. intrauterine hypoxia 
• maternal complications: <1% maternal mortality, DIC (in 20% of abruptions), acute renal 

failure, anemia, hemorrhagic shock, pituitary necrosis (Sheehan syndrome), amniotic fluid 
embolus 

Investigations 
• clinical diagnosis: ultrasound not sensitive for abruption (sensitivity= 15%) 
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Tllllla 13. Grall81 af Abnptia Plall8lltaa 
Grill a llllll•lnblliq IIIIINII HanHpllllicl Mltlmll filllilogan Fill 

Mild Mild Ncnnal Nalllllll Nanna I 
1111111 .... Madnta-savara BP with posl1nl Dec read Disbaa: dacraad 

:ttebmy I11C11!11SedHR v.iability 
Ia dacelntions ..... TB!Irly DIICI1IIIIad BP. dacr8IISid HR Ex1nmlly d8CI'8BIId Absent 

Management 
• maternal stabilization: large bore IV with hydration; 0 1 for hypotensive patients 
• maternal monitoring: vitals, urine output, blood loss, bloodwork (hematocrit, CBC, PTTIPT, 

platelets, fibrinogen, FDP, type and cross match) 
• electronic fetal monitoring 
• blood products on hand (red cells, platelets, cryopredp.ilate) because ofDIC risk 
• Rhogam• ifRh negative 

• Klelhauer-Betke test may confirm abruption 
• mild abruption: 

• GA <37 weeks: use serial Hct to assess concealed bleeding, deliver when fetus is mature or 
hemorrhage dictates 

• GA weeks: lltBbilize and deliver 
• moderate to severe abruption: 

• hydrate and restore blood loss and correct coagulation defect if present 
• vaginal delivery if no contra.lndiution and no evidence of fetal or maternal distress OR fetal 

demise 
• CIS if live fetus and fetal or maternal distress devdops with flu.idlblood replacement, labour 

fulls to progress or if vaginal delivery otherwise contraindicated 

Tillie 1 4. Cemparillon of Abruptio Placlllltll and PlaCMta Previa 

Abd!1111illll PAt.l amVur bacbche 
Utsine TENDERNESS 
INCREASED utarilllllna 
Ut.ina IRRITABI.ITYJCONIRACTlONS 
Usually MlRMAI. ftllll priiSII1bllion 
Fill may be ABSENT or 
Shack and nmia OUT OF PROPORliON to apparant blood lass 
MBY have COAGULDPATHY 

Vasa Previa 
Definition 

PAINlESS 
NDtendl!lm• 
lJterus SOFT 
Na utaine initability/conbaclions 
Malpresenlltian anlfar high presenting 181: 
FHR usurJy MlRMAL 
Shack and lllelllia CORRESPOND ID apparent blaad lass 
CalgulopathyV81'f UNCOMMON initirjy 

• unprotected fetal vessela pass over the cervical os; associated with velamentous insertion of cord 
into membranes of placenta or IUCCe:nturiate lobe 

Epidemiology 
• 1 in 5,000 deliveries - higher in twin pregnancies 

Clinical Features 
• PAINLESS vaginal bleeding and fetal distress (tachy- to bradyanhythmia) 
• 50% perinatal mortality, increasing to 75% if membranes rupture (moat infants die of 

exsanguination) 

Investigation& 
• Apt felt (NaOH mixed with the blood) can be done immediately to determine if the source of 

bleeding is fetal (supernatant turns pink) or maternal (supernatant turns yellow) 
• Wript atain on blood smear and look for nucleated red blood cells (in cord. not maternal 

blood) 

Management 
• emergency CIS (since bleeding is from fetus, a small amount of blood loss can have catastrophic 

consequences) 

Obatetria 0825 
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Multiple Gestation 
Epidemiology 
• lnddence of twins is 1/80 and triplets l/6400 in North America 
• 2/3 of twins are djzygotlc (fratemal) 

• risk factors for dizygotic twins: IVF, increased maternal age, newly discontinued OCP, 
etbnicity (e.g. certD.in African regiom) 

• monozygous twinning occurs at a conBtant rate worldwide (11250) 
• determine zygosity by number of placentas, thickness of membranes, sex, blood type 

Clinical Features 

Table15. Complcatlans Auoclll:ed wltll Mulllple G8lbdlo• 

Hyp111masis gravidanlll 
GDM 
G81tatia1111 HTN 
Anarnia 
lncnued physialogical sims 111 al 
symms 
lnCRIISed CIIJ1RSSive l'jqllums 
CIS 

h:raased PllOtNPTl 

Fllcam previa 
FllciiDiabrupti111 
PPH (utllrin811blny) 

Urmic:al Cllld prolapse 
Card nmaliBS 
(,.mllllous insertion. 2 'IIIISal c:ord) 

'Most--ol piiNII!IIIIIIIIity il Ni"pll giSillion 

Management 

Filii 
l'nlmllllily" 
IUGR 

CangeniiBinmalas 
Twm.twin tnnsfusian 
I..:!JIIIId perinataiiiiHbklty and marllllily 

TMI irtarlackilg 
flwin A breech, twin B Vl!ltex) 

Sir9t faml demise 

• U/S determination of chorionidty must be done within first trimester (ideally 8-12 weeks GA) 
• increased antenatal surveillance 

• nonstreas test (NST) weekly from 24 weeks GA 
• serial U/S q 2-3 weeks from 28 weeks GA to assess growth 
• Doppler How studies weekly if discordant fetal growth 
• BPP u needed 

• vaginal ewninatlons in third trlmester to check for cervical dilatation 
• may attempt vaginal delivery if twin A presents as vertex, otherwise CIS (40-50% of all twin 

deliveries, 15% of cases have twin A delivered vaginally and twin B debvered by CIS) 
• mode of delivery depends on fetal weight, GA. presentation 

Mon01111nio.ic 
Ma.ochllllonlc 
lfarlmd card) 

Dicllorionic 
(fultld) *D-72 In 

Dilnni-
Dichorionic 
llllfllllldl 

Diamionic 
Monochorionic 

•ot-ad 

Man ..... ni-
Monochorionic 
I-cordi 

*Indicates tima of daavaga 



Toronto Notes 2011 Multiple Gestation/Growth Discrepanda 

Twin-Twin Transfusion Syndrome 
--------------------

Epidemiology 
• 10% of monochorionic twins 

Etiology 
• arterial blood from donor twin passes through placenta into vein of recipient twin 

Clinical Features 
• donor twin: ITJGR, hypovolemia, hypotension, anemia, oligohydramnios 
• recipient twin: hypervolemia, hypertension, CHF, polycythemia, edema, polyhydramnios, 

kernicterus in neonatal period 

Investigations 
• detected by U/S screening, Doppler flow analysis 

Management 
• therapeutic serial amniocentesis to decompress polyhydramnios of recipient twin and decrease 

pressure in cavity and on placenta 
• intrauterine blood transfusion to donor twin if necessary 
• laparoscopic occlusion of placental vessels 

Growth Discrepancies 

Intrauterine Growth Restriction (IUGR) 
Definition 
• common definition: infant weight <lOth percentile for GA 
• other definitions: infant <2500 g, Ponderal Index: birth weight (gm)/crown-heellenght (em) x 100 

Etiology/Risk Factors 
• maternal causes 

• malnutrition, smoking, drug abuse, alcoholism, cyanotic heart disease, Type 1 DM, SLE, 
pulmonary insufficiency, previous IUGR 

• maternal-fetal 
• any disease causing placental insufficiency 
• includes gestational HTN, chronic HTN, chronic renal insufficiency, gross placental 

morphological abnormalities (infarction, hemangiomas) 
• fetal causes: TORCH infections, multiple gestation, congenital anomalies 

Clinical Features 
• symmetric/Type I (20%) - occurs early in pregnancy 

• inadequate growth of head and body 
• head:abdomen ratio may be normal (> 1 up to 32 weeks; =1 at 32-34 weeks; <1 after 

34weeksGA) 
• usually associated with congenital anomalies or TORCH infections 

• asymmetric/Type II (80%)- occurs late in pregnancy 
• brain is spared, therefore head:abdomen ratio increased 
• usually associated with placental insufficiency 
• more favorable prognosis than Type I 

• complications 
• prone to meconium aspiration, asphyxia, polycythemia, hypoglycemia, and mental 

retardation 
• greater risk of perinatal morbidity and mortality 

Investigations 
• symphysis-fundus height (SFH) measurements at every antepartum visit 
• if mother at high risk or SFH lags >2 em behind GA: 

• anatomy U/S for biparietal diameter (BPD), head and abdomen circumference, femur length 
and fetal weight, amniotic fluid volume (decrease associated with IUGR) 

• ±BPP 
• Doppler analysis of umbilical cord blood flow 

Obstetrics OB27 

lURCH 
Toxoplasmosis 
Othen: e.g. syphilis 
Rubella 
CMV 
IISV 
• S.aTIIIU1D,OB19 

..... , , 
Diffanntial Diagnni1 llf 
lne"'ICI: Ullrine Size for D.tea 
• Inaccurate dates 
• Matsmal: dillbublli mallilul 
• polyhydralmios. 

oligohydramnios 
• Febll: abnormal IUGR, 

macrosomia, fetal anomaly, abnormal 
lia, Q811ation 
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Done biweekly to show growth beyond 
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Management 
• prevention via risk modification prior to pregnancy is ideal 
• modify controllable factors: smoking, alcohol, nutrition and treat maternal illness 
• bed rest in left lateral decubitus position (LLDP) 
• serial BPP (monitor fetal growth) and determine cause ofiUGR. if possible 
• delivery when extrauterine existence is less dangerous than continued intrauterine existence 

(abnormal function tests, absent growth, severe oligohydramnios) especially ifGA >34 weeks 
• liberal use of CIS since IUGR fetus withstands labour poorly 

Macrosomia 
Definition 
• infant weight >90th percentile for a particular GA or >4000 g 

Etiology/Risk Factors 
• maternal obesity, gestational diabetes mellitus, past history of macrosomic infant, prolonged 

gestation, multiparity 

Clinical Features 
• increased risk of perinatal mortality 
• cephalopelvic disproportion (CPD) and birth injuries (shoulder dystocia, fetal bone fracture) 

more common 
• complications ofDM in labour (see Medical Conditions in fugrumcy, OBll) 

Investigations 
• serial SFH 
• further investigations if mother at high risk or SFH >2 em ahead of GA 
• U/S predictors 

• polyhydramnios 
• third trimester abdominal circumference (A C) > 1.5 em/week 
• head circumference (HC)/AC ratio <lOth percentile 
• femur length (FL)/AC ratio <20th percentile 

Management 
• prophylactic C/S is a reasonable option where estimated fetal weight (EFW) >5000 gin 

nondiabetic women and EFW >4500 gin diabetic women 
• no evidence that prophylactic CIS improves outcomes 

• early induction of labour is not recommended for non-diabetic mothers 
• risks and benefits of early induction (risk of C/S vs. risk of dystocia) must be weighed in diabetic 

mothers, as current research is unclear 
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Polyhydramnios/Oligohydramnios 
Tabla 1 6. Polyhydramnios and Oligohydramnios 

Etialagy 

Epidemialagy 

Clinil:ll 
Features and 
Complcatian• 

Managamlllt 

Prognosis 

PDiwhYftmnioa 
Almiotic fluid volume (AFVI >2.000 cc Ill any stage in 
pregnancy 
UIS criteria: >8 x 8 em (3.1 x 3.1 inl pocket of armotic 
fluid 

ldioplllhic most cOIIVliOn (40%1 
MBtemal: 
• Type 1 DM: abnormalities Ill transchorionic flow 
Maternal-fetal: 
• Chari011ngiomas 
• gesllltion 
• Fetal hydrops (increased erythroblastosis! 
Flllal: 
• Chromosomal anomaly (up to 'l/31111etuses haw 

severe polyhydramnios! 
• Respiratory: cystic adenomllloid malformed king 
• CNS: anencephaly, hydrocephalus, menilgocele 
• Gl: tracheoesaphageal fi&tula, duodanal atra5ia, hlcial 

clefts (interfere with swallowing! 

Occur i1 0.2 to 1.6% of all pregnancies 

Presue 5y111:11oms from overdislllllded uterus {dyspnea, 
edema, hydronephrosis) 
Uterus large for dates. palpating 1etal parts and 
hearing 1etal heart tones 
Cord prolapse, placenlal abruption, malpresentation. 
prlll8nn labour, uterine dy$function il1d PPH 

Determine underlying cause: 
• Scraan for maternal diseesll/lnfaction 
• Compllll8 flllal U1S 8V8Iulllion 
Depends on severity: 
• Mild to moderate cases require no 1reatment 
• If severe, hospitalize and consider therapeutic 

amniocentesis 

Two to five-fold increase in risk of perinatal morllllity 

Dligohylhmnia• 
Amniotic ftuid index of 5 em (2 inl or less 
• I111J0rtant sign of chronic placental insufficiency 

Early onslll oligohytmnnios: 
• Decreased production: renal agenesis or dysplesia, 

urinary obstruction, posterior urethral valves (male), 
chronic hypoxemia and IUGR i1 shunting 
BWBY from the kid"Jeys to an&ura perfu&ion of the 
brain 

• Increased loss: prolonged amniotic fluid leak 
(although most often labour ansuasl 

Late onset oligohydramnios: 
• Arrriotic ft.Jid nonnaly decreases alter 35 weeks 
• Common in post-tam pregnancies 
• UIS Doppler studies {urrililical cord and uterine 

artery I 

Occur in -4.5% Ill all pregnancies 
Severe form in <0.7% 
Common in pregnancies >41 weeks {-12%) 
Cord compression 
Increased risk of advarse 1etal outcomes 
Early onset 
• 15-25% have fetal anomalies 
• Arrriotic ft.Jid bands (T11 can lead to Potter's 

hlcies, limb deformities, abdominal wall defect5 
Late anset: 
• Pulmonary hypoplasia 
• Marker lor infants who may not tale rille labour well 
Alweys warrants admission and investigation: 
• Rule out rupture of miiiiUllnas (ROMI 
• Fllllll monitoring (NST, CTG, BPPI 
• UIS Doppler studies {urrililical cord and uterine 

artery I 
MBternal hyd"ation with oral or IV fluids to help 
increase amniotic fluid 
Vesicoamniotic shunt: W etiology is related to fetal 
obstuctive uropathy; however, pulmonary function 
may not be restored with resiDndion of amniotic fluid 
Injection of fluid via amniocentesis wil improva 
condition for -1 wk-may be most helpful for 
visualizing any associllled fetal anomalies 
Consider delivery if term 
AmniD-inlusion may be can&idered during labour via 
intr&-utaine clllheter 
Poorer with eariy onset 
High mortality related to congenital malformations and 
pulmonary hypoplasia when diagnosed during T2 

Obstetrics OB29 
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Normal Labour and Delivery 
fl'lllltll Fontanella or F..-..alla 

Llrlt Occipd Ant.iar RiiW Occiput Pllltariar 

Figure B. Fatal PoliliDnl 

The Fetus 
• fetal lie 

• orientation of the long axis of the fetus with respect m the long axis of the uterus 
(longitudinal. transverse, oblique) 

• fetal praentation 
• fetal part presenting at pelvic outlet 

• breech (complete. frank. footling) -see Figure 8, OB40 
• cephalic (vertex, face, asynclitic) 
• transvene (shoulder) 
• compowtd (fetal extremity prolapse& along with presenting part) 

• all except: verta are considered malpresentations (see High Risk Labour mtd Delivery, OB37) 

• fetal posilicm 
• position of presenting part of the fetus relative to the maternal pelvis 

• occlput anterior (OA): most common presentation ("normal") -left OA most common 
• occlput posterior (OP): most rotate spontaneously to OA; may cause prolonged second 

stage oflabour 
• occiput transverse (OT): leads to arrest of dJlatation 

• normally, fetal head enters maternal pelvis and engages in OT position 
• subsequently rotates to OA position (or OP in a small percentage of cases) 

• attitude 
• flexion/extension of fetal head relative to shoulders 

• brow presentation: head partially extended (requires CJS) 
• face presentation: head fully extended 

- mentum posterior always requires CJS, mentum anterior will deliver vaginally 

• ltation 
• position of presenting part relati.ve to ischial spines - determined by vaginal exam 

• at ischial spines = station 0 = engaged 
• em above (-5 -1) or em below(+l +5) 
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The Cervix 
• dilatation: latent phase: 0-3 em; active phase: 4-10 em 
• effacement: thinning of the cervix by percentage or length of cervix (em} 
• consistency: firm vs. soft 
• position: posterior vs. anterior 
• application: contact between the cervix and presenting part (i.e. well or poorly applied} 
• see Bishop score (Table 20, OB36} 

Definition of Labour 
• true labour: regular, painful contractions of increasing intensity associated with progressive 

dllatation and effacement of cervix and descent of presenting part, or progression of station 
• pretenn (>20 but <37 weeks GA} 
• term (37-42 weeks GA} 
• post-term (>42 weeks GA) 

• false labour: Braxton-Hicks contractions 
• irregular contractions, with unchanged intensity and long intervals, occur throughout 

pregnancy and not associated with any dilatation, effacement or descent 
• often relieved by rest or sedation 

Analgesic and Anaesthetic Techniques 
in Labour and Birth 

• pain or anxiety leads to high endogenous catecholamines, which produce a direct inhibitory 
effect on uterine contractility 

Non-pharmac:ologic: Pain Relief Techniques 
• reduction of painful stimuli 

• maternal movement, position change, counter-pressure, abdominal compression 
• activation of peripheral sensory receptors 

• superficial heat and cold 
• immersion in water during labour 
• touch and massage, acupuncture and acupressure 
• transcutaneous electrical nerve stimulation (TENS) 
• intradermal injection of sterile water 
• aromatherapy 

• enhancement of descending inhibitory pathways 
• attention focusing and distraction 
• hypnosis and self-hypnosis 
• music and audio analgesia 
• biofeedback 

Pharmacologic Methods 
• nitrous oxide (e.g. self-administered Entonox•) 
• narcotics (usually combined with anti-emetic} 
• pudental nerve block 
• perineal infiltration with local anesthetic 
• regional anaesthesia (epidural block} 

Four Stages of Labour 
Fint Stage of Labour 
• latent phase 

-------------------------------------------

• uterine contractions typically infrequent and irregular 
• slow cervical dilatation (usually to 3-4 em) and effacement 

• active phase 
• rapid cervical dilatation to full dilatation (nulliparous -1.2 cm/h, multiparous -1.5 em/h) 
• phase of maximum slope on cervical dilatation curve (see Figure 9, OB43} 
• painful, regular contractions q2-3 min, lasting 45-60 seconds 
• contractions strongest at fundus, weakest at lower segment 

Second Stage of Labour 
• from full dilatation to delivery of the baby 
• mother feels a desire to bear down and push with each contraction 
• women may choose a comfortable position that enhances pushing efforts and delivery 

• upright (semi-sitting, squatting} and LLDP are supported in the literature 
• progress measured by descent 

Obstetrics OB31 

', , 
Co•• of Normal lalla• 

Ndipuous Multipro• 
First 6-18 hours 2-10 h0U111 

SICOnd 30 min.J hom 5-30 minut• 
Third 5-30 minutn 5-30 minut• 
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Third St•ge of Labour 
• separation and expulsion of the placenta 
• can last up to 30 minurea before intervention indicated 
• start oxytocin IV drip or give 10 U IM after delivery of anterior shoulder in anticipation of 

placental delivery, otherwise give after delivery of placenta 
• routine oxytocin administratl.on in third stage of labour can reduce the risk ofPPH by >40% 

Fourth Stage of Labour 
• fim: postpartum hour 
• monitor vital signs and bleeding 
• repair lacerations 
• ensure uterus is contracted (palpate uterus and monitor uterine bleeding) 
• inspect placenta for completeness and umbilical cord for presence of 2 arteries and 1 vein 
• 3rd and 4th stages of labour most dangerous to the mother (Le. hemorrhage) 

The Cardinal Movements of the Fetus 
During Delivery 

-----------------------------------

1. HNII fladlng, llllfare angiiiii'IHt 

0.
-.·.· .. /. . ' . 

l 

1. Further 11111c.t. intemll rotalian 

5. Cempllle axleai• 

'y 

z. Engagemant. lllllc.t.llulon 

----..;.; 
4. Campllle rutalian, begnling extansion 

6. Resti181ian lltldlniii'GIBtion) 

I. Dlinry af pallariar 1h.-.r 

J 
:i 
G 
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Fatal Monitoring in Labour 
-------------------------------

• see online Fetal Heart Rate 1\ltorial 

Vaginal Exam 
• membrane status 
• cervical effacement (thinning), dilatation, consistency, position, application 
• fetal presenting part, position, station 
• bony pelvis size and shape 
• monitor progress oflabour at regular intervals and document in a partogram 

Intrapartum Fetal Monitoring 
• intermittent fetal auscultation with Doppler device q15-30 minutes for one minute in first stage 

active phase following a contraction, q5 minutes during second stage when pushing has begun 
• continuous electronic FHR monitoring reserved for non-reassuring auscultation, prolonged 

labour, and labour which is induced or augmented 
• routine use of continuous electronic monitoring shown to lead to higher intervention rates 

and no improvement in outcome fur the neonate 
• techniques for continuous monitoring include external (Doppler) vs. internal (fetal scalp 

electrode) monitoring 
• fetal scalp sampling should be used in conjunction with electronic FHR monitoring and 

contraction monitoring ( cardiotocometry- CTG) to resolve the interpretation of non-
reassuring patterns 

Electronic Fetal Heart Rate (FHR) Monitoring 
• FHR measured by Doppler; contractions measured by tocometer 
• described in terms of baseline FHR, variability (short term, long term) and periodicity 

(accelerations, decelerations) 

• Baseline FIIR 
• normalrangeis 110-160bpm 
• parameter of fetal well-being vs. distress 

• Variability 
• physiologic variability is a normal characteristic ofFHR 
• effect of vagus nerve on fetal heart 
• normal variability indicates fetal acid-base status is acceptable 
• can only be assessed by electronic fetal monitoring ( CTG) 
• variability decreases intermittently even in healthy fetus 

• Periodicity 
• accelerations: increase 15 bpm lasting 15 seconds, in response to fetal movement or 

uterine contraction (or bpm lasting sec if <32 wks GA) 
• decelerations: 3 types, described in terms of shape, onset, depth, duration recovery, 

occurrence, and impact on baseline FHR and variability (see Table 18) 

Table 11. Factors Meeting Fetal Heart Rate 
Fetal Tacllycardil fttll Decl'llllll Vuilbilily 
[FHR >1&01 (FHR <1101 

Matalllll flctoiS Favw Hypolturmia lnfaction 
Hypllthyroidism Hypotension Dahydration 
Anemia Hypoglycemia 

Fltll fec:ta11 Anflythmia Rapid descent CNSanomalies 
Anemia Dysmythmia Dysrhytlmia 

Hflll'l block Inactivity/sleep cycle, preterm fetus 
D111111 Sympathomimetics Narcotics, sedatives 

Anesthetics Magnesium sulphate, 
Uttraplll:lllbll Early hypoxia (abruption, HTN) Late hypoxia (abruption, HTN) Hypoxia 

Chorioamnionitis Acute cord prolapse 
Hypercontractility 

Fetal Scalp Blood Sampling 
• indicated when non-reassuring fetal heart rate (NRFHR) is suggested by clinical parameters 

including heavy meconium or moderately to severely abnormal FHR patterns, including 
unexplained low variability, repetitive late decelerations, complex variable decelerations, fetal 
cardiac arrythmias 

• pH normal, repeat if abnormal FHR persists 
• pH 7.21-7.24: repeat assessment in 30 minutes or consider delivery if rapid fall since last sample 
• pH .20: indicates fetal acidosis, delivery is indicated 

• contraindications 
• known or suspected fetal blood dyscrasia (hemophilia, von Willebrand disease) 
• active maternal infection (mY, genital herpes) 
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no moniiDring. 
imlnr1it!ln IIIICUtltian.lllld iiDmitlent 

llllaltl: 12 IMII3710l worneaJ me!Ailg telld1 
rlwllic1121rills""" ligil 

Contillllusllectronic 18111 beut monilaring 
not l8ve 111 alilc:t 111 CIWIIII perillllll dlllh 

1111 CIJd1lll'8d 1D inllmittlllt IIISCWtltim. with 
a 18111Ne rilk (IIR) Of 0.115, S Ct 0.59·1.23. 

llsolllld 1D incr11ud 
incidence al C-sectian IHR 1.66, Met 1.3010 
2.13, n=1 8,761, 10irilll) llld instnNnlllt aslislld 
wginll delvery 11111.16. 95\ CII.01 ID 1.32. 
n = 18,151. nirllrilkJ. n.e-...IJIII'II'd 
causilflmtregnless w Pllllnm:r-ligll Iiili. 
klwrilk.llfJQ-IIIm1. 
s..-y; Contillllus IIIII 
doe5 i1Dnt mor1Dtyllf 
adwr lillndlldl rl itlllt wii-!Jq ft i-• 
the inci«mce al C-sectionlllld inslrument ISiiitBd 
wginlll dllwry. 
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, . .----------------, 
Rule flf60'1 ....... 1111 s-rt 
Vlrillllll O.C.Iantianl: 
Dec•ndim to <60 bpm 
>60 bpm billow ba8elile 
>60 •c in duration with lllaw rstwn 
to baseline 

•. }----------------, 

"'..,....to ... 111.......-ntef 
ftiR 

Enu8 fvlal1nleing 
Call for halp 
Chlnga position to UDP 
1 011% Dt bv lllll8k 
Stop oxytocin 
Ccmct mat8mal hypobnsion 
Filii acalp pH/18111 acalp electrode 
Vlgirwl uam ta Mil aut cord prolapse 
Rulli out favw. dahydnrtion, drug afhn:lll, 
pranwturity 
Anritlinfulion or tacolvlics in alllc:ted 
CUIB 
CIS when nllt8SSiry 

Nonaal Labour and Delivery 

Tabl111 18. Cum!Nirisan af Declllllndia.s 
E.tyo.a..-. 
• Uniform shape with Clll8t earty in CC11111Ction; 

I8IWns to baline by end af COnlllcliJn, 
nimn Clll1nlc1iJn 

• Grallull dacelanlion 
• Often repetitive; 111 effect on baselile RIR 

orvarillblty 
• Benign. we 1D vagal I'BSpcnse 111 head 

COI11ftS&iOn 

v.illlla lhalanliDnl 
• Vlliebla il slllpe, o111at, and cUetion 
• Most canmon 1ypa af pllicdcity saan during 

labour 
• Often with abrupt IRp in FHR; IBIIIIIv no effect 

on baaalile RIR or Vll'ilbility 
o llJe til cad Cllqiiii&Sion illiiiCOIIl s1lge, 

forcaful pulling with cllll1nlc:tilns 
'VIIiUia llacllanlionl 

o To <70 bpm for >60 sac 
o Loss of variabiity or decrease in t.alina after 

decelendion 
o B•c deceleration 
• Slow rabin to baaelila 
• llallline11cfrtardil or llllldPBrdil 
Late 
• Uniform shape with cmel: 1m il amtmction, 

nadir aftlll' peak af alow return 
1o baseline 

• May C4llll8 dacra8&ad Vllilbility llld change il 
basalila FHR 

• 1M 111 fetll hypDXia and acidemia, mallmll 
hypDIInaion or utrline hypertanua 

• U&u2ly esign of utEroPecental insufficiancy 
(an ominuus s9J) 

BPM 

110 

T•bla19. of lntfllplriUIII EFM Tracings 
Nannll '1'111:111 A\yplcll Tllclng• 
IC!aiuryll lc.teaa'Y Z) ...... 11G.16Dbpm IDMOO bpm 

TIChyal'dil > 160 fu 30-80 niil 
Ri&ilg baseline 

6-25bpm 
bpm for <40 mil 

:!OS bpm for 40-aJ min 

Decehnlia•s Nona RepatitMI unCICIIJ1)Iicatad 
Earty decellnlions vnble dacalal1tions 
Occasional Occ.ionllllate dac*atiCIIS 
Vlliabla dacelanlions Arrv jldao.jad dac*atian Z-3 min 

Accllerltiou Accelendions or Absmt stimulation 
stii1Ustion 

Al:lian EFM mey be for Fllther aaaanart requil8d 
niil n mDiharibtus stallla 

Adapalflun SIPrWIOOII 
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Vnble Decellrdlon 

Alnnnl Tr11:11g* 
lc.teaa'Y J) 

< 100 bpm 
> 160 bpm fu >80 min 

Erratic blsalill 
<5 bpm fDr >80 nin 

bpm for > 10 niil 

RepatitMI corqlliCI!ad Vll'ilbla 
dacelarations 
Repelitive lst8 decallllllions 
Arrv pdongad dacelendian >3 min 
Neilly absent 

Action IBCJiirad: r8IJiaw cmCllf 
silustion. alllllin SCB_, pH, prap1n fur 
possilla deiualy 

'1'nMu tWa!iln-._rilg"w. cillirman iiiiiW lrllllblllan tnDfvl lhlt ._ 1111111»11B1D1 c:flniJIIIut da 11t an 
irmllliata lldicn raP'i'Ginmecille iDnrentirl (allrmmi]. 
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Fetal Oxygenation 
• uterine contractions during labour decrease uteroplacental blood flow, which results in reduced 

oxygen delivery to the fetus 
• most fetuses tolerate this reduction in flow and have no adverse effects 
• distribution of oxygen to the fetus depends on maternal, uteroplacental and fetal factors 
• matemal factors 

• decreased maternal oxygen carrying capacity 
• significant anemia (iron deficiency, hemoglobinopathies) 
• carboxyhemoglobin (smokers) 

• decreased uterine blood flow 
• hypotension (blood loss, sepsis) 
• regional anesthesia 
• maternal positioning 

• chronic maternal conditions 
• vasculopathies (lupus, Type 1 DM, chronic H1N) 
• antiphospholipid syndrome 
• cyanotic heart disease 
•COPD 

• uteroplacental factors 
• uterine hypertonus 

• hyperstimulation secondary to oxytocin, prostaglandins or normal labour 
• placental abruption 

• uteroplacental dysfunction 
• placental abruption 
• placental infarction (dysfunction marked by IUGR, oligohydramnios, abnormal Doppler 

studies) 
• chorioamnionitis 
• placental edema (diabetes, hydrops) 
• placental senescence (post dates) 

• fetal factors 
• cord compression 

• oligohydramnios 
• cord prolapse or entanglement 

• decreased fetal oxygen carrying capability 
• significant anemia (isoimmunization, fete-maternal bleed) 
• carboxyhemoglobin (exposure to smokers) 

• fetal response to hypoxia/asphyxia 
• decreased movement. tone, and breathing activities 
• redistribution of fetal blood flow 

• increased flow to brain, heart, and adrenals 
• decreased flow to kidneys, lungs, gut, liver and peripheral tissues 
• increase in blood pressure 

• transient fetal bradycardia followed by fetal tachycardia 
• anaerobic metabolism (decreased pH) 

Induction of Labour 
Definition 
• artificial initiation oflabour before its spontaneous onset for the purpose of delivery of the fetus 

and placenta 

Prerequisites for Labour Induction 
• capability for CIS if necessary 
• maternal 

• short, thin, soft, anterior cervix with open os ("inducible" or "ripe") 
• if cervix is not ripe, use prostaglandin vaginal insert ( cervidil•), prostaglandin gel 

(Prepidil•), or Foley catheter 
• fetal 

• reassuring fetal heart tracing 
• cephalic presentation 
• adequate fetal monitoring available 

• likelihood of success determined by Bishop score (see Table 20) 
• cervix considered unfavourable if <6 
• cervix favourable if <:6 
• score of 9-13 associated with high likelihood of vaginal delivery 
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...... , _._ ______________ 
lnductian n. Aulflllntltion 
lnductian it the artificial initiation of 
labO\I'. 
Au11111111'111tion promotes conlnlclions 
when IIPOnlllneoul conlnlction•11111 
inldequm. 

..... , _._ ______________ 
Induction is indicated when the risk of 
continuing preiJIIIIncy exceedl the risb 
associated induced labour and 
delivery. 
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.... , .. 
Colllillllr the Fahwma HIDN 
Induction 
• lndicltion for induction 
• Contraindications 
•GA 
• Cervical f11vourability 
• Fe!BI presenlldion 
• Polantial for CPO 
• Fe!BI 
• M1111lnn1 rtarua 

.... , , 
•·J-----------------. 

Evlduce fur Clinical Rlpulng 
Mltll .. (SOGC Guidt!IMs) 
• Meta-enelysis of five trials has 

conciOO.d thlll the u.u of oxyllx:in to 
ripen the cervix is not llfwclivl. 

• Since the best dose and route of 
misoprostol for labour induction 

1 Hve fetus are not known 
and there ara concll!llragorlling 
hyperstimullllion. the use Df 
misoprostol for induction Df labour 
should be within clinical trials only 
(Lavallb avidanca) or in cuas of 
intraLlllrina flbll death to inilillle 
labour. 

UN !If PrastagJ.ntlne in C.W:al 
Ripening lnd lnducdon lntra'll'll-· 

Induction !If labour 
• Prostaglandin E2 and F2 alphl cen 

be used for cervical ripening and 
induction of labour. A mata-analysis 
comparing intravenous prostaglandin 
with oxytocin concluded thlll 
intravuous prostaglandin wu 
no more likely to result i'1 vaginal 
dalivery (RR 0.85). Prostaglandins 
were associated with significantly 
more mlllemal side llff1lcts 
including gastrointestinal problems, 
thrombophlebitis and pyrexia. 
Curnndy, then is not -ugh 
evidanca to draw any condusions 
llbout the ralllliVII .n.cts of 
prostaglandinavs. oxytocin and the 
choice is between the patient and the 
physician. 

• lnt111vaginal prostaglandins are 
IISiiiCilllad with higher lll1a of utarina 
hypertonus, uterine hyperstimLJation, 
end fetal heart rate abnormalities. 

• Prostaglandins n IIIIOCillllld 
reduced rate of CIS, instrumental 
vaginal daliVIIry, .,d failad induction. 

CudrMe liiMisllt The Coclnna Lilllry, 2000. 
lsu2 
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Teble 20. Bishop Score 
Cervical chndlristi: 0 2 
Posilian I'Dsterior Mid Anterior 
Contin=ncy Firm Medium Soft 
Elfll:anant('lr.) 0-30 40-50 6G-70 
Dlltatian !em) 0 1·2 3·4 
Strian of fltll bald -3 -2 -1,0 

Indications 
• post-date pregnancy (generally >41 weeks) 
• maternal factors 

• significant antepartum hemorrhage 
• gestational HTN 
• other maternal medical problems, e.g. diabetes, renal or lung disease 

• maternal-fetal factors 
• isoimmunization, PROM, chorioamnionitis. post-term pregnancy 

• fetal factors 
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• suspected fetal jeopardy as evidenced by biochemical or biophysical indications 
• fetal demise, severe IUGR 

Risks 
• failure to achieve labour and/or vaginal birth 
• uterine hyperstimulation and fetal compromise 
• uterine rupture 
• uterine atony and PPH 
• maternal side effects to medications 

Contraindication& 
• maternal 

• prior classical or inverted-T incision or uterine surgery (e.g. myomectomy) 
• unstable maternal condition 
• gross CPD (although diagnosis cannot be made until active labour) 
• active maternal genital herpes 
• invasive cervical carcinoma 
• peMc structure deformities 

• maternal-fetal 
• placenta previa or vasa previa 
• cord presentation 

• fetal 
• fetal distress, malpresentation, preterm fetus without lung maturity 

Induction Methods 
CERVICAL RIPENING 

Definition 
• use of medications or other means to soften, efface and dilate cervix to increase likelihood of 

induction success 
• ripening of an unfavourable cervix (Bishop score <6) is warranted prior to induction of labour 

Methods 
• intravaginal prostaglandin PGE2 gel (Prostin• gel): long and closed cervix with no ROM 

• recommended dosing interval of prostaglandin gel is every 6 to 12 hours up to 3 doses 
• intravaginal PGE2 ( Cervidil•): long and closed cervix, may use if ROM 

• continuous release, can be removed if needed 
• controlled release PGE2 

• Foley catheter placement to mechanically dilate the cervix 
• hydroscopic dilators, osmotic dilators (laminaria) 
• misoprostol: synthetic methylated PGE1 (not commonly used) 
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INDUCTION OF LABOUR 

Amniotomy 
• artificial rupture of membranes (amniotomy) to stimulate PG synthesis and secretion; may try 

this as initial measure if cervix is dilated 
• few studies address the value of amniotomy alone for induction oflabour 
• amniotomy plus intravenous oxytocin: more women delivered vaginally at 24 hours than 

amniotomy alone (relative risk = 0.03) and had fewer instrumental vaginal deliveries (relative 
risk= 5.5) 

Oxytocin 
• oxytocin (Pitocin•): 10 U in lL NS, run at 0.5-2 mU/min IV increasing by 1-2 mU/min 

q20-60 min to a max of 36-48 m U /min 
• reduces rate of unsuccessful vaginal deliveries within 24 hours when used alone 

(8.3% vs. 54%, RR 0.16) 
• ideal dosing regime of oxytocin is not known 
• current recommendations: use the minimum dose to achieve active labour and increase 

every 30 minutes as needed 
• reassessment should occur once a dose of20 mU/min is reached 

• potential complications 
• byperstimulation/tetanic contraction (may cause fetal distress or rupture of uterus) 
• uterine muscle fatigue, uterine atony (may result in PPH) 
• vasopressin-like action causing anti-diuresis 

Augmentation of Labour 
• augmentation of labour is used to promote adequate contractions when spontaneous 

contractions are inadequate and cervical dilatation or descent of fetus fails to occur 
• oxytocin (0.5-2 mU/min IV increasing by 1-2 mU/min q20-60 min to a max o£36-48 mU/min} 

High Risk Labour and Delivery 

Preterm Labour (PTL) 
Definition 
• labour occurring between 20 and 37 weeks gestation 

Etiology 
• idiopathic (most common} 
• maternal: infection (recurrent pyelonephritis, untreated bacteriuria. chorioamnionitis ), genital 

infection (bacterial vaginosis is associated with a twofold increase in relative risk of preterm 
birth), H1N, DM. chronic illness, mechanical factors, previous obstetric, gynecological and 
abdominal surgeries, socio-environmental (poor nutrition, smoking. drugs, alcohol, stress) 

• maternal-fetal: PPROM (common}, polyhydramnios, placenta previa or abruption, placental 
insufficiency 

• fetal: multiple gestation, congenital abnormalities offetus, fetal hydrops 
• uterine: incompetent cervix, excessive enlargement (hydramnios), malformations (leiomyomas, 

septate uterus) 

Epidemiology 
• preterm labour complicates about 10% of pregnancies 

Risk Factors and Prediction of PTL 
• maternal risk scoring using above etiologies fails to identify up to 70% of preterm deliveries and 

is therefore oflimited use 
• prior history of spontaneous PTL - most important risk factor 
• prior history cervical excisions or mechanical dilatation 
• cervical length- measured by TV U/S (cervical length >30 mm has high negative predictive 

value for PTL before 34 weeks) 
• identification of bacterial vaginosis (Rx- metronidazole) and ureaplasma urealyticum (Rx-

erythromycin) infections - routine screening not supported by current data but it is reasonable 
to screen high risk women 

• fetal fibronectin - a glycoprotein in amniotic fluid and placental tissue functioning to maintain 
integrity of chorionic-decidual interface in asymptomatic women 

• positive if >50 ng/mL 
• in symptomatic women (i.e. preterm contractions), fetal fibronectin is most effectively 

combined with U/S detecting cervical length 
• if cervical length is not short and fetal :fibronectin is negative, preterm labour is highly unlikely 
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lntrwlainll PGE21CervidiiTMI 

tlllntravqiul 
Pra.taglllndln Gel 
4 RCT& hava comparad 1he two with 
vatying results, depending on 1he dosing 
regime of gel u1ed. 
Thaoreticallldvantagn of CIIVicrne: 
• Insertion without a speculum 
• Slow, continuous release 
• Only one dose required 
• Ability to uae oxytoc;in 30 min. llfhlr 

mnDVII 
• Ability to removs inaert if rvquired 

(i.e. excessive uterine activity! 

...... ! 

..... ! 

Pn I!Kurltlnce 
Definition: 3 or more consecutive loft 
pregrnru:ies prior 1D 20th week of 
vaartation 
• 15'l!.sporedic loss of 1 pregnancy 
• 2,; experience 2 consecutive 

prwgnancy loss• 
• 0.4-1"' experience 3 consecutive 

prwgnancy loss• 

..... ! •t-----------------, 
Positive fetal fibronectin in 
cervicovaginel fluid (>50 nGimU at 
24 weeks gestation predicted 
sponlllneous rn at <34 wuks with 
sensitivity of m, specificity of 97"'-
PPV of 25%, NPV of 96'l!. 
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Clinical Features 
• regular contractions (2 in 10 minutes) 
• cervix >2 em dilated or 80% effaced or documented change in cervix 

Management 
A. Initial 
• transfer to appropriate facility if stable 
• hydration (NS at 150 mL/hour) 
• bed rest in llDP 
• sedation (morphine) 
• avoid repeated pelvic exams (increased infection risk) 
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• U/S examination of fetus (GA, BPP, position, placenta location, estimated fetal weight) 
• prophylactic antibiotics; controversial but may help delay delivery, important to consider if 

PPROM 

B. Suppression of Labour - Tocolysis 
• does not inhibit preterm labour completely; but may buy time to allow for betamethasone 

valerate ( Celestone•) and/or transfer to appropriate centre 
• requirements (all must be satisfied) 

• preterm labour 
• live, immature fetus, intact membranes, cervical dilatation of <4 em 
• absence of maternal or fetal contraindications 

• contraindications 
• maternal: bleeding (placenta previa or abruption), maternal disease (hypertension, diabetes, 

heart disease}, preeclampsia or eclampsia, chorioamnionitis 
• fetal: erythroblastosis fetalis, severe congenital anomalies, fetal distress/demise, IUGR, 

multiple gestation (relative} 
• tocolytic procedure 

• ensure availability of necessary personnel and equipment to assess mother and fetus during 
labour and care for baby of the predicted GA if therapy fails 

• if no contraindication& present, agent used depends on clinical situation 
• should be used only for <48 hr and/or until transfer to an appropriate facility for care of the 

premature infant 
• proven efficacy 

• first line: calcium channel blockers: nifedipine 
• second line: prostaglandin (PG) synthesis inhibitors: indomethacin 
• some emerging evidence for use of progesterone 

• no proven efficacy 
• nitroglycerin patch: vasodilator and smooth muscle relaxant 
• magnesium sulfate (if diabetes or cardiovascular disease present} 

C. Eohancement of Fetal Pulmonary Maturity 
• betam.ethasone valerate (Celestone•) 12 mg IM q24h x 2 or dexamethasone 6 mg IM q12h x 4 

• 28-34 weeks GA: reduces incidence of respiratory distress syndrome (RDS) 
• 24-28 weeks GA: reduces severity of RDS, overall mortality and rate of intraventricular 

hemorrhage (IVH} 
• specific maternal contraindications: active TB, viral keratosis, maternal DM 

D. Cervical Cerclage 
• definition: placement of cervical sutures, wires or synthetic tape at the level of the internal os, 

usually at the end of the :first trimester and removed in the third trimester 
• indications: cervical incompetence (ie. cervical dilation and effacement in the absence of 

increased uterine contractility} 
• emerging evidence indicates that progesterone suppositiories are superior to cerclage in 

preventing preterm labor late in pregnancy 
• diagnosis of cervical incompetence 

• obstetrical Hx: silent cervical dilation 
• ability of cervix to hold an inflated Foley catheter during a hysterosonogram 

• proven benefit in the prevention ofPTL in women with primary structural abnormality of the 
cervix (e.g. conization of the cervix, connective tissue disorders} 

• benefit is variable in those with secondary cervical incompetence causing premature ripening of 
the cervix (e.g. infection, abnormal placentation) 

Prognosis 
• prematurity is the leading cause of perinatal morbidity and mortality 

• 30 weeks or 1500 g (3.3lb) = 90% survival 
• 33 weeks or 2000 g ( 4.4lb) = 99% survival 

• morbidity due to asphyxia, hypoxia, sepsis, respiratory distress syndrome (RDS}, intraventricular 
cerebral hemorrhage, thermal instability, retinopathy of prematurity, bronchopulmonary 
dysplasia, necrotizing enterocolitis 
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Prevention of Preterm Labour 
• currently there are no agents approved by Health Canada to arrest pretenn labour 
• preventative measures: good prenatal care, identify pregnancies at risk, treat silent vaginal 

infection or UTI, patient education 
• transvaginal ultrasound of cervical length is recommended only for high-risk pregnancies 

Premature Rupture of Membranes (PROM) 
Definitions 
• premature ROM (PROM or amniorrhexis): rupture of membranes prior to labour at any GA 
• prolonged ROM: >24 hours elapsed between rupture of membranes and onset of labour 
• pretenn ROM: ROM occurring before 37 weeks gestation (associated with PTL) 
• pretenn premature ROM (PPROM): rupture of membranes before 37 weeks AND prior to onset 

of labour 

Risk Factors 
• maternal: multiparity, cervical incompetence, infection (cervicitis, vaginitis, STI, UTI), family 

history of PROM, low socioeconomic class/poor nutrition 
• fetal: congenital anomaly, multiple gestation 
• other risk factors associated with PTL 

Clinical Features 
• history of fluid gush or continued leakage 

Investigations 
• sterile speculum exam (avoid introduction of infection) 

• pooling of fluid in the posterior fornix 
• may observe fluid leaking out of cervix on coughNalsalva ("cascade") 

• nitrazine (amniotic fluid turns nitrazine paper blue) 
• low specificity as can be positive with blood, urine or semen 

• ferning (high salt in amniotic fluid evaporates, looks like ferns under microscope) 
• U/S to rule out fetal anomalies, assess GA and BPP 

Management 
• admit for expectant management and monitor vitals q4h, daily BPP and WBC count 
• avoid introducing infection with examinations (do NOT do a bimanual exam) 
• cultures (cervix for GC,lower vagina for GBS) 
• assess fetal lung maturity by US ratio of amniotic fluid 

• consider administration ofbetamethasone valerate (Celestone•) to accelerate maturity if 
<32 weeks and no evidence of infection 

• consider tocolysis for 48h to permit administration of steroids if PPROM induces labour 
• weigh degree of prematurity vs. risk of amnionitis and sepsis by remaining in utero 

• <24 weeks: consider termination (poor outcome due to pulmonary hypoplasia) 
• 24-25 weeks: individual consideration with counselling of parents re: risks to preterm infants 
• 26-34 weeks: expectant management as prematurity complications are significant 
• 34-36 weeks: "grey zone" where risk of death from RDS and neonatal sepsis is the same 
• :!:37 weeks: induction oflabour since the risk of death from sepsis is greater than RDS 

• if not in labour or labour not indicated, consider antibiotics (controversial) 
• studies show broad spectrum coverage increases the time to onset oflabour from PROM by 

5-7 days with no increase in maternal or neonatal morbidity or mortality 
• deliver urgently if evidence of fetal distress and/or chorioamnionitis 

Prognosis 
• varies with gestational age 

• 90% of women with PROM at 28-34 weeks GA go into spontaneous labour within 1 week 
• 50% of women with PROM at <26 weeks GA go into spontaneous labour within 1 week 

• complications: cord prolapse. intrauterine infection (chorioamnionitis), premature delivery, 
limb contracture 
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M......, • .,. lbdus Dmnnlned by 
• Poolinq of fluid on speculum exam 
• lncnlll$8 pH of wginlll (nilrazine 

1Htl 
• Feming of fluid under light microscopy 
• Decraased AfV on U/S 
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A. Complete Breech 

B. Frank Breech 

C. Fooding Breech 
© Crista Mason 2004 

Figure 8. Types of Breech 
Presentation 

Vaginal Delivery of Breech Presentation 
SOGG C/inicflll'lactice Guideline, JOGC, June 2009 
Objactiva: To discuss risks and benefits of trial of 
labour vel5us planned C-section, with selection 
criteria. management and delivery techniques for 
trial of vaginal breech birth. 
Evidanca: Randomized trials, prospective cohort 
sllldies and select cohort sllldies from Medline 
search for long-term outcomes and epidemiology of 
vaginal breech delivery. 
Summary: Higher risk of perinatal mortality and 
short-term neonatal morbidity can be associated 

vaginal breech birth as compared ID elective 
C-sections. However, careful case selection 
(including term singleton breech fetuses and 
clinically adequate maternal pelvis) and labour 
management may achieve a similar safety level 
as elective C-sections (approx. 2 per 1000 births 
perinatal mortality, approx. 2'11. short-term neonatal 
morbidity). Specific protocols for vaginal breech 
delivery should be followed: continuous fetal heart 

assessment for adequate progress 
in labour, no induction of labour recommended, 
emergency C-section available and 
heallh care providel5 requisite and 
experience. Informed consent for the preferred 
delivery method should be obtained. 

High Risk Labour and Delivery Toronto Notes 2011 

Breech Presentation 
Definition 
• fetal buttocks or lower extremity is the presenting part (see Figure 8) 
• complete (10%): flexion at hips and knees 
• frank (60%): flexion at hips, extension at knees 

• most common type of breech presentation 
• most common breech presentation to be delivered vaginally 

• footling (30%): may be single or double with extension at hip(s) and knee(s) so that foot is 
the presenting part 

Epidemiology 
• occurs in 3-4% of pregnancies at term (25% before 28 weeks) 

Risk Factors 
• maternal risk factors 

• pelvis (contracted) 
• uterus (shape abnormalities, intrauterine tumours, fibroids) 
• extrauterine tumours causing compression 
• grand multiparity 

• maternal-fetal 
• placenta (previa) 
• amniotic fluid (poly/oligohydramnios) 

• fetal 
• prematurity 
• multiple gestation 
• congenital malformations (found in 6% of breeches; 2-3% if in vertex presentations) 
• abnormalities in fetal tone and movement 
• aneuploidy 

Clinical Features 
• noted by Leopold's maneuvers (see Figure 2) and U/S 

• PPV of Leopold's maneuvers is only 30% 

Management 
• external cephalic version (ECV): repositioning of fetus within uterus under U/S guidance 

• overall success rate of 65% 
• criteria: >37 weeks, singleton, unengaged presenting part, reactive NST 
• contraindications: previous T3 bleed, prior classical CIS, previous myomectomy, 

oligohydramnios, PROM, placenta previa, abnormal U/S, suspected IUGR, hypertension, 
uteroplacental insufficiency, nuchal cord 

• risks: abruption, cord compression 
• method: tocometry, followed by ultrasound guided transabdominal manipulation of fetus 

with consistent fetal heart monitoring 
• if patient Rh negative, give Rhogam'" prior to procedure 
• good prognostic factors (for a successful version) 

• multiparous, good fluid volume, small baby, skilled obstetrician 
• pre- or early labour ultrasound to assess type of breech presentation, fetal growth, estimated 

weight, altitude of fetal head; if ultrasound unavailable, recommend C-section 
• trial oflabour and elective C-section should be presented as options with the risks and benefits 

outlined; obtain informed consent 
• contraindications to vaginal breech delivery: 

• cord presentation 
• clinically inadequate maternal pelvis 
• fetal anomaly incompatible with vaginal delivery 

• criteria for vaginal breech delivery: 
• frank or complete breech, GA >36 weeks 
• EFW 2500-3800 g based on clinical and U/S assessment (5.5-8.5lb) 
• fetal head flexed 
• continuous fetal monitoring 
• 2 experienced obstetricians, assistant, and anesthetist present 
• ability to perform emergency C-section within 30 minutes if required 

• method for vaginal breech delivery: 
• encourage effective maternal pushing efforts 
• at delivery of after-coming head, assistant must apply suprapubic pressure to flex and engage 

fetal head 
• delivery can be spontaneous or assisted; avoid fetal traction 
• apply fetal manipulation only after spontaneous delivery to level of umbilicus 

• CIS recommended if: the breech has not descended to the perineum in the second stage of 
labour after 2 hours, in the absence of active pushing, or if vaginal delivery is not imminent 
after 1 hour of active pushing 
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Prognosis 
• regardless of route of delivery, breech infants have lower birth weights and higher rates of 

perinatal mortality, congenital anomalies, abruption and cord prolapse 

Vaginal Birth After Caesarean (VBAC) 
• recommended after previous low transverse incision 
• success rate varies with indication for previous C/S (generally 60-80%) 
• risk of uterine rupture ( <1% with low transverse incision) 

Contraindications 
• previous classical, inverted-T, or unknown uterine incision, or complete transection of uterus 

(6% risk of rupture) 
• history of hysterotomy or previous uterine rupture 
• multiple gestation 
• estimated fetal weight >4000 g (9lb) 
• non-vertex presentation or placenta previa 
• inadequate facilities or personnel for emergency C/S 

Prolonged Pregnancy 
-----------------------------------

Definition 
• pregnancy beyond 42 weeks GA 

Epidemiology 
• 41 weeks GA: up to 27% 
• 42 weeks GA: 4-14% 

Etiology 
• most cases idiopathic 
• anencephalic fetus with no pituitary gland 
• placental sulfatase deficiency (X-linked recessive condition in 1/2000-1/6000 infants) 

Clinical Features 
• postmaturity syndrome: 10-20% of post-term pregnancies (fetal weight loss, reduction in 

subcutaneous fat, scaling, dry skin from placental insufficiency, long thin body, open-eyed, alert 
and worried look, long nails, palms and soles wrinkled) 

• with increasing GA, higher rates of. intrauterine infection, asphyxia, meconium aspiration 
syndrome, placental insufficiency, placental aging and infarction, macrosomia, dystocia, fetal 
distress, operative deliveries 

Management 
• GA 40-41 weeks- expectant management 

• no evidence to support induction of labour (IOL) or C/S unless other risk factors for 
morbidity are present (see prognosis) 

• GA >41 weeks - offer induction of labour (IOL) if vaginal delivery is not contraindicated 
• IOL shown to decrease C/S, fetal heart rate changes, meconium staining, macrosomia and 

death when compared with expectant management 
• GA >41 weeks and expectant management elected - serial fetal surveillance: 

• fetal movement count by the mother 
• AFV ± NST (modified BPP) 

Prognosis 
• if>41 weeks, perinatal mortality 2-3x higher (due to progressive uteroplacental insufficiency) 
• morbidity increased with hypertension in pregnancy, DM, abruption, IUGR and multiple 

gestation 

Intrauterine Fetal Death 
Definition 
• fetal death in utero after 20 weeks GA 

Epidemiology 
• 1% of pregnancies 
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'laglnal Dellwry Al'lu C-Section 
(VBAC) 
• Rate of VBAC ranges from 61>-82% 
• No aignificant difference i1 maternal 

duths or hymnctorniu bltwHn 
VBAC or C-section 

• Uterine rupture more common in 
VBAC group 

• Evid111C11 r-vanling fnll outcoru is 
lacking 
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DIC: Ga-•lind C08111Rtian and 
fillrinulpi• l..cting tu dtplltion Df 

fBIIIDnl 
OllmtriCDI c.-
• Abruption 
• PIH 
• Fe1111 demise 
• PPH 

DIC-epecilic Bloodwollc 
• 1'1at111811 
• aPTTind PT 
• FOP (fibrin producbi) 
• Fibmogan 
Tralllmllnt 
• Treat Lllderlying CDUse 
• Supportive 

• Fluids 
• Blood produc!li 

• FFP. pletalets, cryoprecipitate 
• Consider anti-CDI!IIIIillion as VTE 

prophylaxis 

...... , 
•. t-----------------, 

Mlllllmolllort:ality c.-
• Thrombo-embolism 
• Cardiac event 
• Suicide 
• Sepsis 
• Ectopic pregnancy 
• Hypartanaion 
• Amniotic-fluid embolism 
• Hemonhaga 
* In Canada [2005), lifetime risk of 
maternal death is 1 in 11,000 

...... , 
.t-----------------, 

Dark green or black meconium is 
1110cillllld with lowar APGAR1 and 

risk of meconium aspRtion. 

Etiology 
• 50% idiopathic 
• 50% secondary to HTN, DM, erythroblastosis fetalis, congenital anomalies, umbilical cord or 

placental complications, intrauterine infection, APLA syndrome 

Clinical Features 
• decreased perception of fetal movement by mother 
• SFH and maternal weight not increasing 
• absent fetal heart tones (not diagnostic) 
• high maternal serum alpha-fetoprotein (MSAFP) 

Management 
• diagnosis: absent cardiac activity and fetal movement on U/S required for diagnosis 
• determine secondary cause 

• maternal: HbA1c. Kleihauer-Betke, VDRL, ANA, antibody screens, INRIPTT, serum/urine 
toxicology screens, cervical and vaginal cultures, TORCH screen 

• fetal: chromosomes, cord blood. skin biopsy, genetics evaluation, autopsy 
• placenta: pathology, bacterial cultures 

Treatment 
• induction oflabour 
• monitor for maternal coagulopathy [ 10% risk of disseminated intravascular coagulation (DIC)] 
• parental psychological care: 

• referral to grieving support programs 
• encourage partner to stay for support, ask couple to hold the newborn (inform that bruising, 

facial marks pay be present) 
• make neonatal footprint, take a photo of the newborn, encourage to name the child 
• early follow-up within 2 weeks to assess mental well-being (depression, anxiety) 
• comprehensive discussion within 3 months about final investigation and post-mortem 

results, help make plans for future pregnancies 

Complications of Labour and Delivery 

Meconium in Amniotic Fluid 
Epidemiology 
• usually not present early in labour 
• in general, meconium may be present in up to 25% of all labours; usually NOT associated 

with poor outcome, but extra care is required at time of delivery to avoid aspiration 

Etiology 
• likely cord compression ± uterine hypertonus 
• may indicate undiagnosed breech 
• increasing meconium during labour may be a sign of fetal distress 

Clinical Features 
• timing: early (prior to ROM) or late (after ROM with clear fluid) 
• consistency 

• thin meconium: light green or yellow, not usually associated with poor outcome 
• thick meconium: dark green or black, pea-soup consistency, associated with lower APGARs 

and increased risk of meconium aspiration 

Treatment 
• call respiratory therapy, neonatology or pediatrics to delivery room 
• oropharynx suctioning upon head expulsion or immediately after delivery if baby not breathing 

spontaneously (do NOT stimulate infant before) 
• consider amnioinfusion of -800 mL of IV NS over 50-80 min during active stage oflabour and a 

maintenance dose of -3 mL/min until delivery 
• closely monitor FHR for signs of fetal distress 

Abnormal Progression of Labour (Dystocia) 
Definition 
• expected patterns of descent of the presenting part and cervical dilatation fail to occur in the 

appropriate time frame; can occur in all stages oflabour (see Figure 9) 
• during active phase: >4 hrs of <0.5 cmlhr 
• during 2nd phase: > 1 hr with no descent during active pushing 
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Etiology 
• Power (leading cause): contractions (hypotonic, incoordinate), inadequate maternal explusive 

efforts 
• Passenger: fetal position, attitude, size, anomalies (hydrocephalus) 
• Passage: pelvic structure (cephalopelvic disproportion), maternal soft tissue factors (tumours, 

full bladder or rectum, vaginal septum) 
• Psyche: hormones released in response to stress can bring about dystocia 

• psychological and physiological stress should be evaluated as part of the management once 
dystocia has been diagnosed 

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 
Llbour (hrsl 

Figure 9. Normal and Abnormal Courau of tha Firat Stage of Labour 

Arrest Disorder (Curve C) 
• arrest of dilatation 

A Avnge 
Multipara 

B. Ave111ge 
Primigravida 

c. Armlstof 
active phase 

D. Prvtnded 
active phase 

E. Prulongud 
lllent phase 

• dilatation progress does not occur for :2:2 hrs in a patient who has entered the active phase 
• arrest usually occurs at a cervical dilatation of 5-8 em 

• arrest of descent 
• no progress in station for > 1 hr during second stage 
• should search for factors causing CPD (nearly 50% require CIS) 
• CPD diagnosed if adequate contractions measured by intrauterine pressure catheter (IUPC) 

with no descent/dilatation for >2 hours 
• if CPD ruled out, IV oxytocin and amniotomy can be attempted 

Protraction Disorden (Curve D) 
• protraction of dilatation: slope of cervical dilatation <1.2 cm/hr in primigravidas or <1.5 cm/hr 

in multigravidas 
• protraction of descent: a rate of descent of< 1.0 cm/hr in primigravidas or 2.0 cmlhr in 

multigravidas 
• treatment: oxytocin augmentation if contractions are inadequate ± amniotomy 

Prolonged Latent Phase (Curve E) 
• :2:20 hrs in primigravidas or :2:14 hrs in multigravidas during which labour has not progressed to 

the active phase 
• most often due to false labour (avoid amniotomy for fear of false labour and increased risk of 

intrauterine infection) 
• premature or excessive use of sedation or analgesia may play a role 
• careful search for factors of CPD should be made 
• management: oxytocin augmentation if diagnosis oflabour is certain, otherwise rest ± sedation 

Risks of Dystocia 
• inadequate progression of labour is associated with an increased incidence of. 

• maternal stress 
• maternal infection 
• postpartum hemorrhage 
• need for neonatal resuscitation 

Umbilical Cord Prolapse 
Definition 
• descent of the cord to a level adjacent to or below the presenting part, causing cord compression 

between presenting part and pelvis 

Etiology/Epidemiology 
• increased incidence with prematurity/PROM, fetal malpresentation (-50% of cases),low-lying 

placenta, polyhydramnios, multiple gestation, CPD 
• incidence: 0.17-0.63% 
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Umbilical Cord Accident c-. 
Nuchal cord 

Typ1 A {loopld) 
Type B (hitchad) 

Body loop 
Single artery 
Trua knot 
Torsion 
ValameniO!Js 
Short cord <35 em 
Long cord >80 em 

It' 
Approach t11 the Management of 
Shoulder DyncA 
ALAIMER 
Apply supnpubic 1111d ask 
forhllp 
leg's in full flexion {Me Robert's 
ma118UV11t') 
Anterior shoulder disimpaction 

prassure) 
Rllnsa pollllrior lhouldlr by rolaling it 
anteriOIIy with hand in the vagine under 
adequate enesthasia 
Manual corksCI8W i.e. rotDe the fetus 
by th1 poi!Mior lhouldlr untlthl 
anterior shoulder emerves from behind 
the maternel symphysis 
Episiotomy 
lloUovar {on hands and kn118S) 

*Note that suprapubic pressure and 
McRobert's manau- tOQII1har will 
resolve 90'lro of cues 
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Clinical Features 
• visible or palpable cord 
• FHR changes (variable decelerations, bradycardia or both) 

Treatment 
• emergency C/S 
• 0 2 to mother, monitor fetal heart 
• alleviate pressure of the presenting part on the cord by placing digit in vagina (maintain this 

position until C/S) 
• keep cord wann and moist by replacing it into the vagina ± applying wann saline soaks 
• position mother in Trendelenburg or knee-to-chest position 
• if fetal demise or too premature ( <22 weeks), allow labour and delivery 

Shoulder Dystocia 
Definition 
• impaction of anterior shoulder of fetus against symphysis pubis after fetal head has been 

delivered 
• life threatening emergency 

Etiology/Epidemiology 
• incidence 0.15-1.4% of deliveries 
• occurs when breadth of shoulders is greater than biparietal diameter of the head 

Risk Factors 
• maternal: obesity, diabetes, multiparity 
• fetal: prolonged gestation, macrosomia 
• labour 

• prolonged 2nd stage 
• prolonged deceleration phase (8-10 em) 
• instrumental midpelvic delivery 

Clinical Features 
• "turtle sign•: head delivered but retracts against inferior portion of pubic symphysis 
• complications 

• chest compression by vagina or cord compression by pelvis can lead to hypoxia 
• brachial plexus injury (Erb palsy: C5-C7; Klumpke's palsy: C8-T 1) 

• 90% resolve within 6 months 
• fetal fracture (clavicle, humerus, cervical spine) 
• maternal perineal injury, may result in PPH 

Treatment 
• goal: to displace anterior shoulder from behind symphysis pubis; follow a stepwise approach of 

maneuvers until goal achieved (see sidebar) 
• other options 

• cleidotomy (deliberate fracture of neonatal clavicle) 
• Zavanelli maneuver: replacement of fetus into uterine cavity and emergent CIS 
• symphysiotomy 
• abdominal incision and shoulder disimpaction via hysterotomy - subsequent vaginal 

delivery 

Prognosis 
• 1% risk oflong term disability for infant 

Uterine Rupture 
Etiology/Epidemiology 
• associated with previous uterine scar (in 40% of cases), hyperstimulation with oxytocin, grand 

multiparity and previous intrauterine manipulation 
• generally occurs during labour, but can occur earlier with a classical incision 
• 0.5-0.8% incidence, up to 12% with classical incision 

Clinical Features 
• prolonged fetal bradycardia - most common presentation 
• acute onset abdominal pain 
• hyper or hypotonic uterine contractions 
• vaginal bleed 
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Treatment 
• rule out placental abruption 
• immediate delivery fur fetal survival 
• maternal stabilization {may require hysterectomy) 

Complications 
• maternal mortality 1-1096 
• maternal hemorrhage, shock, DIC 
• amniotic fluid embolus 
• hysterectomy if uncontrollable hemorrhage 
• fetal distress, 5096 mortality 

Amniotic Fluid Embolus 
Definition 
• amniotic fluid debris in maternal circulation triggering an anaphylactoid immunologic response 

Etiology /Epidemiology 
• rare intrapartum or immediate postpartum complication 
• 60-80% maternal mortality rate, accounts for 10% of all maternal deaths 
• leading cause of maternal death in induced abortions and miscarriages 
• 1/8000-1/80,000 births 

Risk Factors 
• placental abruption 
• rapid labour 
• multiparity 
• uterine rupture 
• amniocentesis or uterine manipulation 

Differential Diagnosis 
• pulmonary embolus, drug-induced anaphylaxis, septic shock, eclampsia, HELLP syndrome, 

abruption, chronic coagulopathy 

Clinical Features 
• sudden onset of respiratory distress, cardiovascular collapse (hypotension, hypoxia) and 

coagulopathy 
• seizure in 1096 
• ARDS and left ventricular dysfunction seen in survivors 

Management 
• supportive measures (high flow 0 2, ventilation support, fluid resuscitation, inotropic support, 

± intubation), coagulopathy correction 
• ICU admission 

Chorioamnionitis 
Definition 
• infection of the chorion, amnion and amniotic fluid typically due to ascending infection by 

organisms of normal vaginal flora 

Etiology/Epidemiology 
• incidence 1-5% of term pregnancies and up to 2596 in preterm deliveries 
• may result from hematogenous spread or more commonly, ascending from vagina 
• predominant microorganisms include GBS, Bacteroides and Prevotella species, E. coli and 

anaerobic Streptococcus 

Risk Factors 
• prolonged ROM, long labour, multiple vaginal exams during labour, internal monitoring 
• bacterial vaginosis and other vaginal infections 

Clinical Features 
• maternal fever, maternal or fetal tachycardia, uterine tenderness, foul and purulent cervical 

discharge 

Investigations 
• CBC: leukocytosis 
• amniotic fluid: leukocytes or bacteria 
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Figure 10. Types of Forceps 

far Dpa11.tin Vaginal 
Daliftry 
AICDEFGHIJK 
Anesthesia {adequate) 
Bladder empty 
CervDc: fuUy dillled and effaced wilh 
ROM 
Determine of fetal held 
Equipment raady (indudilg flcilitias for 
amargant r.tS) 
Fontellllll (post.ior fontanalia midway 
between 1highs) 
Gantia traction 
Handle elevlled 
Incision (apilioiDmy] 
once Jaw visible remove forceps 
Knowledgeable operator 
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Treatment 
• IV antibiotics (ampicillin and gentamicin and anaerobic coverage if CIS) 
• expedient delivery regardless of gestational age 

Complications 
• bacteremia of mother or fetus, wound infection if CIS, pelvic abscess, infant meningitis 

Operative Obstetrics 

Operative Vaginal Delivery 
Definition 
• forceps or vacuum extraction 

Indications 
• fetal 

• non-reassuring fetal status 

---------------------------

• consider if second stage is prolonged as this may be due to poor contractions or failure of 
fetal head to rotate 

• maternal 
• need to avoid voluntary expulsive effort (e.g. cardiac/cerebrovascular disease) 
• exhaustion, lack of cooperation and excessive analgesia may impair pushing effort 

Outlet Forceps Position 
• head visible between labia in between contractions 
• sagittal suture in or close to AP diameter 
• rotation cannot exceed 45 degrees 

Low Forceps Position 
• presenting part at station +2 or greater 
• subdivided based on whether rotation less than or greater than 45 degrees 

Mid Forceps Position 
• presenting part below spines but above station +2 
• rarely done 

Types of Forceps (see Figure 10) 
• Simpson forceps for OA presentations 
• Kielland (rotational) forceps when rotation ofhead to OA is recessing 
• Piper forceps for breech 

Complications 
• maternal: anesthesia risk, lacerations, injury to bladder, uterus or bone, pelvic nerve damage, 

PPH, infections 
• fetal: fractures, facial nerve palsy, trauma to face/scalp, intracerebral hemorrhage (ICH), 

cephalohematoma, cord compression 

Vacuum Extraction 
• traction instrument used as alternative to forceps delivery; aids maternal pushing 

Advantages 
• easier to apply 
• less anesthesia required 
• less maternal soft-tissue injury compared to forceps 

Disadvantages 
• contraindicated if fetus at risk for coagulation defect 
• suitable only for vertex presentations 
• maternal pushing required 
• contraindicated in preterm delivery 
• EFW must be g 
• vacuum can lose suction and dislodge, especially if CPD present (note that conversely, on 

occasion vacuums can be used to overcome CPD and achieve vaginal birth) 
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Specific Complications of Vacuum Extraction for Fetus 
• increased incidence of cephalohematomata and retinal hemorrhages compared to forceps 
• subglial hemorrhage, subaponeurotic hemorrhage, soft tissue trauma 

Lacerations 
• first degree: involves skin and vaginal mucosa but not underlying fascia and muscle 
• second degree: involves fascia and muscles of the perineal body but not the anal sphincter 
• third degree: involves the anal sphincter but does not extend through it 
• fourth degree: extends through the anal sphincter into the rectal mucosa 

Episiotomy 
Definition 
• incision in the perineal body at the time of delivery 

• essentially a controlled second degree laceration 
• midline: incision through central tendinous portion of perineal body and insertions of 

superficial transverse perineal and bulbocavernosus muscle 
• better healing but increased risk of deep tear 

• mediolat.erah incision through bulbocavernosus, superficial transverse perineal muscle, and 
levator ani 

• reduced risk of extensive tear but poorer healing and more pain 
• easier to repair 

Indications 
• to reduce chance of third or fourth degree tear 
• to relieve obstruction of the unyielding perineum 
• instrumental delivery 
• controversy over whether it is preferable to make a cut or let the perineum tear as needed 

• cuxrent evidence suggests letting perineum tear and then repair as needed (restricted use) 

Complications 
• infection, hematoma, extension into anal musculature or rectal mucosa, fistula formation 

Caesarean Delivery 
-------------------------------------

Epidemiology 
• incidence 20-25% 

Indications 
• maternal: obstruction, active herpetic lesion on vulva, invasive cervical cancer, previous uterine 

surgery, underlying maternal illness (eclampsia. HELLP syndrome, heart disease) 
• maternal-fetal: failure to progress, placental abruption or previa. vasa previa 
• fetal: abnormal fetal heart tracing, malpresentation, cord prolapse, certain congenital anomalies 

Types of Caesarean Incisions 
• skin 

• vertical midline 
• rapid peritoneal entry and increased exposure 
• increased dehiscence 

• transverse 
• decreased exposure and slower entry 
• improved strength and cosmesis 

• uterine 
• low transverse (most common) - in noncontractile segment - decreased chance for rupture 

in subsequent pregnancies 
• low vertical- used for very preterm infants, poorly developed maternal lower uterine segment 
• classical (rare) -in thick, contractile segment- used for transverse lie, fetal anomaly, >2 

fetuses, lower segment adhesions, obstructing fibroid 

Risks/Complications 
• anesthesia 
• hemorrhage (average blood loss -1000 cc) 
• infection (UTI, wound, endometritis) 
• injury to surrounding structures (bowel, bladder, ureter, uterus) 

• single dose prophylactic antibiotic should be used (e.g. cefazolin 1-2 g) 
• thromboembolism 
• increased recovery time/hospital stay 
• maternal mortality ( <0.1 %) 
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..... , .. 
DDx of Elrlr PPH - 4 T• 

1. TDRII (IIIDny) 
2. Tissue (retailed placmta. cloll) 
3. TraurTIII (lllcntion, invlnion) 
4. Thrombin (coagulopalhy) 

DDx of Lite PPH 
1 . Retained prucb:ts 
2. ± endometritis 
3. Suit-involution af uterus 
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Puerperal Complications 
• puerperium: 6-week period of adjustment after pregnancy when pregnancy-induced anatomic 

and physiologic changes are reversed 

Postpartum Hemorrhage (PPH) 
Definition 
• loss of >500 mL of blood at the time of vaginal delivery; or > 1000 mL with CIS 
• early - within first 24h postpartum 
• late - after 24h but within first 6 weeks 

Epidemiology 
• incidence 5-15% 

Etiology {4 rs) 
I. Tone 

• uterine atony 
• most common cause ofPPH 
• avoid by giving oxytocin with delivery of the anterior shoulder or placenta 
• occurs within first 24 hours 

• dueto: 
• labour (prolonged. precipitous, induced. augmented) 
• uterus (infection, over-distention) 
• placenta (abruption, previa) 
• maternal factors (grand multiparity, gestational HTN) 
• halothane anesthesia 

2. Tissue 
• retained placental products 
• retained blood clots in an atonic uterus 
• gestational trophoblastic neoplasia 

3.Trauma 
• laceration (vagina, cervix, uterus), episiotomy, hematoma (vaginal, vulvar, retroperitoneal), 

uterine rupture, uterine inversion 
4. Thrombin 

• coagulopathy 
• most identified prior to delivery (low platelets increases risk) 
• includes hemophilia, DIC, aspirin use, ITP, TTP, vWD (most common) 
• therapeutic anti-coagulation 

Investigations 
• assess degree of blood loss and shock by clinical exam 
• explore uterus and lower genital tract for evidence of tone, tissue or trauma 
• may be helpful to observe red-topped tube of blood- no clot in 7-10 minutes indicates 

coagulation problem 

Management 
• ABCs 
• 2large bore IV s and crystalloids 
• CBC, coagulation profile, cross and type 4 units pRBCs 
• treat underlying cause 

Medical Therapy 
• oxytocin 20 U/L NS or RL IV continuous infusion 

• in addition can give 10 U intramyometrial (IMM) after delivery of the placenta 
• methylergonavine maleate (ergotamine) 0.25 mg IM/IMM qSmin up to 1.25 mg; can be given as 

IV bolus of 0.125 mg (may exacerbate HTN) 
• carboprost (Hemabate•) (synthetic PGF-2 alpha analog) 0.25 mg IM/IMM q15 min to max 

2 mg (major prostaglandin side effects and contraindicated in cardiovascular, pulmonary, renal 
and hepatic dysfunction) 

Local Control 
• bimanual compression: elevate the uterus and massage through patient's abdomen 
• uterine packing (mesh with antibiotic treatment) 
• intrauterine Senstaken-Blakemore catheter for balloon tamponade- may slow hemorrhage 

enough to allow time for correction of coagulopathy or for preparation of an OR 
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Surgical Therapy (Intractable PPH) 
• D&C (beware of vigorous scraping which may cause Asherman's syndrome) 
• laparotomy with bilateral ligation of uterine artery (may be effective), internal iliac artery (not 

proven), ovarian artery, or hypogastric artery 
• hysterectomy (last option) with angiographic embolization if post-hysterectomy bleeding 

RETAINED PLACENTA 

Definition 
• placenta undelivered after 30 minutes postpartum 

Etiology 
• placenta separated but not delivered 
• abnormal placental implantation (placenta accreta, placenta increta, placenta percreta) 

Risk Factors 
• placenta previa, prior C/S, post-pregnancy curettage, prior manual placental removal, 

uterine infection 

Clinical Faaturas 
• incomplete placenta removed 
• risk of postpartum hemorrhage and infection 

Investigations 
• explore uterus 
• assess degree of blood loss 

Management 
• 2large bore IV s, type and screen 
• Brant maneuver (firm traction on umbilical cord with one hand applying suprapubic pressure to 

avoid uterine inversion by holding uterus in place) 
• oxytocin 10 IU in 20 mL NS into umbilical vein 
• manual removal if above fails 
• D&C if required 

UTERINE INVERSION 

Definition 
• turning inside out (inversion) of the uterus through cervix± vaginal introitus 

Etiology/Epidemiology 
• often iatrogenic (excess cord traction with fundal placenta) 
• excessive use of uterine tocolytics 
• more common in grand multiparous (lax uterine ligaments) 
• 1/1500-1/2000 deliveries 

Clinical Features 
• can cause profound vasovagal response with vasodilation and hypovolemic shock 
• shock may be disproportionate to maternal blood loss 

Management 
• urgent management essential, call anesthesia 
• ABCs - initiate IV crystalloids 
• can use tocolytic drug (e.g. terbutaline) or nitroglycerin IV to relax uterus and aid replacement 
• replace uterus without removing placenta 
• remove placenta manually and withdraw slowly 
• IV oxytocin infusion (only after uterus replaced) 
• re-explore uterus 
• may require GA ± laparotomy 

Obstetrics 0849 
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It! 
Etiology of Patt-Partum Pyrexia 
ww 
llrMst: engorgement, mastitis 
Wmd: lllalacllllil, pnaumonia 
w .... : lJTl 
Wound: episotomy, CIS site infection 
Walking: DVT, lhrombophlabitis 
Womb: endometritis 

', , 
Risk hcton far Endo•ritls 
C-saction, intrapartum chorioamnionitis, 
prolonged labour, prolonged ROM, 
multiple vqiniiiiXIminllions 
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Postpartum Pyrexia 
Definition 
• fever >38°C on any 2 of the first 10 days postpartwn, the first day 

Etiology 
• Wind (atelectasis, pneumonia), Water (UTI), Wound (CIS incision or episiotomy site), 

Walking (pelvic thrombophlebitis, DVT), Breast (engorgement, mastitis- S. aureus), 
Womb (endometritis) 

Investigations 
• detailed history and physical exam, relevant cultures 
• for endometritis: blood and genital cultures 

Treatment 
• depends on etiology 

• infection: empiric antibiotics, adjust when sensitivities available 
+ endometritis/wound infection: clindamycin + gentamycin IV 
+ mastitis: penicillin or cephalosporin 

• DVT: anticoagulants 
• prophylaxis against post-CIS endometritis: begin antibiotic inunediately after cord clamping 

and administer only 1-3 doses - cefazolin is most common choice 

ENDOMETRITIS 
• definition: infection of uterine myometrium and parametrium 
• clinical features: fever, chills, abdominal pain, uterine tenderness, foul-smelling discharge or 

lochia 
• treatment: depends on infection severity; oral antibiotics if well, IV with hospitalization in 

moderate to severe cases 

VENOUS THROMBOEMBOLISM 
• see OB20 

Mastitis 
• definition: inflammation of mammary glands 
• must rule out inflammatory carcinoma, as indicated 
• differentiate from mammary duct ectasia- mammary duct(s) beneath nipple clogged and 

dilated± ductal inflammation ± nipple discharge (thick, grey to green), often postmenopausal 
women 

Tabla 21. Llld:lltional versus Non-Lac:tational Mastitis 

Epid ... ialagy 

SympiDIIII 

Treltment 

Abscess 

More common th111 
Ofta1 2-J wks postp&rlum 
S.IUI'IJUS 

Uniaterallocalized pain 
Tenderness 
Erylharna 

Heat or ice packs 
Continued nursirv'Jlumping 
Antibiotics (dicloxacillin'cephalexin) 
{Erythromycin pan-alsrgic) 
Fluctuant mass 
Purulent nippla dischsrge 
Fever, leukDcylosis 
D/c mning, IV antibiotics 
(nalcillinfoxacillin), I&D usualy required 

Pariclu:llll mastitis most common 
Mean agaJ2y 
May ba starila 
May be infected with S. lllf8US or other anaerobes 
Smoking is risk factor 
May be associated with mammary duct ectasia 
Subareolar pain 
May have subareola' mass 
Dischll'ga (wriabla colour) 
Nipple iiM!ISion 
Broad-specbum llltibiotics and I&D 
Tollll duct eKCision (definitive) 

If mass does not rasolw, FNA to axclude CIIICar and lJIS to 
assess prasanca of abscass 
Treatrnenl includes antibiotics, aspiration or I&D {tends to recur) 
May develop mammary duct fistula 
A minority of non-lactational abscesses may occur paripherally in 
breast with no associal8d pariclJctal mastitis (U8U81y S. 
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Postpartum Mood Alterations 
------------------------

POSTPARTUM BLUES 
• 85% of new mothers, onset day 3-10; extension of the "normal" hormonal changes and 

adjustment to a new baby 
• self-limited, should resolve by 2 weeks 
• manifested by mood lability, depressed affect, increased sensitivity to criticism, tearfulness, 

fatigue, irritability, poor concentration/despondency 

POSTPARTUM DEPRESSION (PPD) 
• definition: major depression occurring in a woman within 6 months of childbirth 

(see Psychiatry. PSlO) 
• epidemiology: 10-20%, risk of recurrence 50% 
• risk factors 

• personal or family history of depression (including PPD) 
• prenatal depression or anxiety 
• stressful life situation 
• poor support system 
• unwanted pregnancy 
• colicky or sick infant 

• clinical features: suspect if the "blues" last beyond 2 weeks, or if the symptoms in the first two 
weeks are severe (e.g. extreme disinterest in the baby, suicidal or homicidal/infanticide ideation) 

• assessment: Edinburgh Postnatal Depression Scale or other 
• treatment: antidepressants, psychotherapy, supportive care, ECT if refractory 
• prognosis: interferes with bonding and attachment between mother and baby so it can have long 

term effects 

POSTPARTUM PSYCHOSIS 
• definition: onset of psychotic symptoms over 24-72 hours within first month postpartum, can 

present in the context of depression 
• epidemiology: rare (0.2%) 

Postpartum Care 
Postpartum Office Visit at 6 Weeks 

CareofBaby 
• assess weight, feeding, immunization 
• encourage breastfeeding if no contraindications 

Care of Mother (The 10 Bs) 
• Be careful: do not use douches or tampons for 4-6 weeks post-delivery 
• Be fit: encourage gradual increases in walking, Kegel exercises 
• Birth control: assess for use of contraceptives; breastfeeding is NOT an effective method of birth 

control 
• Bladder: assess for urinary incontinence, maintain high fluid intake 
• Bleeding: (see Lacerations, OB47), 300 ofRhiG should be given ifRh+ fetus and 

Rh- mother or extensive bleeding at delivery 
• Blood pressure: especially if gestational HTN 
• Blood tests: glucose, CBC (for anemia as sign ofhematomas, retained placenta) 
• Blues: see Postpartum Mood Alterations, OBSl 
• Bowel: fluids and high-fibre foods, bulk laxatives; for hemorrhoids/perineal tenderness: pain 

meds, doughnut cushion, Sitz baths, ice compresses 
• Breast and pelvic exam: watch for Staphyloccoccal or Streptococcal mastitis/abscess, ±Pap smear 

at6weeks 

Physiological Changes Postpartum 
• uterus weight rapidly diminishes through catabolism, cervix loses its elasticity and regains 

firmness 
• should involute -1 em below umbilicus per day in first 4-5 days, reaches non-pregnant state 

in 4-6 weeks postpartum 
• ovulation resumes in -45 days for non-lactating women and within 3-6 months for 

lactating women 
• lochia: normal vaginal discharge postpartum 

• decreases and changes in colour from red (lochia rubra; presence of erythrocytes) -+ yellow 
(lochia serosa) -+ white (lochia alba; residual leukorrhea) over 3-6 weeks 

• foul smelling lochia suggests endometritis 

Obstetrics OB51 
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It' 
The acronym "BUBBLES" for whllt to 
ask about whan roundinv on 
po51partum care. Modify thia fur 
vaginal dalively 
Baby care and breiiSifeedilg (lillch, 
amount) 
UtErus - firm or baw(! 
Bladder function-Voiding wall? llysurill? 
Bowel function - Passing gas or stool? 
Con5tipillad? 
Lochia or discharga - Alrf blood? 
Episiotomy/lacntion/incision -Pain 
controlled? 
Symptoms of VTE - Dyspnea? Calf pail? 

.... ' , .. 
0.,.. Rasoarc• darmg PragMncy and 
BnutfMdlng 
• Motherisk ill the Hospital for Sidt 

Childnan in Toronto: 
www.motherisk.org 

• Hilla, T. Medications and Mothers' 
Milk, 11th Edition.l'hlrmasoft 
Publishing. 2004. 

Breastfeeding Problems 
• inadequate milk: consider domperidone 
• breast engorgement: cool compress, manual expression/pumping 
• nipple pain: clean milk off nipple after feeds, moisture cream, topical steroid if needed 
• mastitis: treat promptly (see OBSO) 
• inverted nipples: makes feeding difficult 
• maternal medications: may require pediatric consultation (see 0854) 

Bladder Dysfunction 
• pelvic floor prolapse can occur after vaginal delivery 
• stress or urge urinary incontinence common 
• increased risk with instrumental delivery or prolonged second stage 
• conservative management: pelvic floor retraining with Kegel exercises, vaginal cones or 

pessaries, lifestyle modifications (e.g. limit fluid, caffeine intake) 
• surgical management minimally invasive procedures (tension-free vaginal tape, transobturator 

tape, midurethral sling) (see Gynecology. GY34) 

Puerperal Pain 
• "after pains" common in first 3 days due to uterine contractions; encourage simple analgesia 
• ice packs can be used on perineum if painful 
• encourage regular analgesia and stool softener 

Drug and Food Safety During Pregnancy 
and Breastfeeding 

• most drugs cross the placenta to some extent 
• very few drugs are teratogenic, but very few drugs have proven safety in pregnancy 
• use any drug with caution and only if necessary 

Antibiotics 
• safest: ampicillin, cephalosporin& 
• erythromycin: maternal liver damage (acute fatty liver) 

• used only if contraindication to penicillin use 
• tetracyclines: stain infant's teeth, may affect long bone development 
• sulpha drugs: anti-folate properties, therefore theoretical risk in T1; risk of kernicterus in T3 
• metronidazole: anti-metabolite, therefore theoretical risk in T1 
• chloramphenicol: grey baby syndrome (fetal circulatory collapse 2° to toxic accumulation) 
• fluoroquinolones: risk of cartilage damage (in dog and rat studies) 

Other Medications and Substances 
• analgesics: acetaminophen preferable to ASA or ibuprofen 

D(Kumented adverse dfeds, contraindicated: 
• ACE inhibitors: fetal renal defects, IUGR, oligohydramnios 
• tetracycline: see above 
• retinoids (e.g. Accutane•): CNS, craniofacial, cardiac, and thymic anomalies 
• DES (and other estrogenic or androgenic compounds): vaginal adenosis, adenocarcinoma, 

uterine malformation in females exposed to DES in utero 
• misoprostol: Mobius syndrome (congenital facial paralysis with or without limb defects) 

Documented adverse effecta, weigh benefits vs. risks and consider medication change: 
• anticonvulsants 

• phenytoin associated with fetal hydantoin syndrome in 5-10% (IUGR, mental retardation, 
facial dysmorphogenesis, congenital anomalies) 

• valproate associated with oNTD in 1% 
• carbamazepine associated with oNTD in 1-2% 
• generally recommended to remain on the lowest dose anticonvulsant appropriate for their 

condition 
• lithium: Ebstein's cardiac anomaly, goitre, hyponatremia 
• warfarin: increased incidence of spontaneous abortion, stillbirth, prematurity, IUGR 

• fetal warfarin syndrome (nasal hypoplasia, epiphyseal stippling, optic atrophy, mental 
retardation, intracranial hemorrhage) 
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Substances 
• akohol: increased incidence of abortion and stillbirth, congenital anomalies 

• fetal alcohol syndrome (growth retardation, CNS involvement and facial anomalies) 
• cigarette smoke: decreased birth weight. placenta previalabruption, spontaneous abortion, 

preterm labour, stillbirth 
• cocaine: microcephaly, growth retardation, prematurity, MR 

Immunizations 
Intrapartum 
• administration is dependent on the risk of infection vs. risk of immunization complications 
• safe: tetanus toxoid, diphtheria. influenza, hepatitis B 
• avoid live vaccines (risk of placental and fetal infection): polio, measles/mumps/rubella, varicella 
• contraindicated: rubella, oral typhoid 

Postpartum 
• rubella vaccine for all non-immune mothers 
• hepatitis B vaccine should be given to infant within 12h of birth if maternal status 

unknown or positive -follow-up doses at 1 and 6 months 

Food 
Caffeine 
• diuretic and stimulant properties 
• readily crosses placenta 
• possible risk for miscarriage and fetal growth retardation at high doses (>200-300 mglday); note 

some of this presumed risk may be due to confounders, such as cigarette smoking 
• based on a meta-analysis, consumption should be limited to no more than 150 mg per day from 

all sources during pregnancy and lactation 

Herbal Teas and Preparations 
• not enough scientific information about the safety of various herbs and herbal products to 

recommend their general use during pregnancy and lactation 
• some herbal teas can have toxic or pharmacological effects on the mother or fetus 
• chamomiles have been reported to exhibit adverse effects on the uterus 

Food Borne Illnesses 
• microbiological contamination of food may occur through cross-contamination and/or 

improper food handling 
• listeriosis (Listeria monocytogenes) and toxoplasmosis (Toxoplasma gondii) are of concern 

during pregnancy 
• avoid consumption of raw meats, fish, poultry, raw eggs, and unpasteurized dairy products 
• wash all raw fruit and vegetables thoroughly 
• avoid soft cheeses and pates as they may be sources of Listeria 

• chemical contamination of food 
• current guideline for mercury of 0.5 ppm in fish is considered protective for the general 

population, including pregnant women 
• Health Canada advises pregnant women to limit consumption of top predator fish such as 

shark, swordfish and fresh/frozen tuna (not canned tuna) to one meal per month 
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Sa•n:• al c.Heillll 
5 oz cup coffee: 4G-180 mv 
5 oz brewed taa: 20-90 mg 
1 2 oz cola: 46 mg 
Radl!iJ .. :67mg 
Dark chocollrt1 ber: I 0 mg 
8 oz hot chocolllta: 5 mu 

.... , , . .----------------. 
H..UI T-Ca•l-•d Saf8 in 
M•dlr.tion (l-3 
Citrus peel 
Ginua' 
L11110n balm 
Lindon flowar- not with prior cardiac 
condition 
On.ngepeei 
Ro•hip 
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..._, , 
Radldan in l'rllgMncy 
NaciiSSiry amount to causa 
miscarriage: > 5 rads 
NaciiSSiry amount to causa 
mllforTIIIItions: r.ds 

BnutfMding: Contr8indiclllld Drqs 
BREAST 
Bromacriptina/Benzodiazapinas 
lllldiaactivs islllllpa.,.'Rillllriptan 
ErvllllllminWEthosuximida 
Amiodarooe/Amphemmines 
Stimulant laxatives/Sex hormonas 
Tetracycline/Tremain 

Radiation 
• ionizing radiation exposure is considered teratogenic at high doses 

• if indicated for maternal health, should be done 
• imaging not involving direct abdominaUpelvic high dosage is not associated with adverse effects 

• higher dosage to fetus: plain x-ray oflumbar spine/abdomen/pelvis, barium enema, cr 
abdomen, pelvis, lumbar spine 

• most investigations involve minimal radiation exposure (see Table 22) 
• radioactive isotopes of iodine are contraindicated 
• no known adverse effects from U /S or MRI 

Table 22. Approximate Fetal Doses from Common Diagnostic Procedures 
Examination Estnltad Filii 00111 11'1111 Number crf Exams Slfa in Prea•IIIC'f 
Pllin Fin 

CT 

Abdomen 
Pslvi& 
Lumbar spine 
Thcncic spine 
Chest (2 views I 

Abdomen (10 slicesl 
Pslvi& (1 &lies &cout filml 
Lumbar spine (5 slicesl 
Chest 

Adap11d from Vallntin. 2000. 

0.245 
0.040 
0.359 
0.009 
O.IXXXI7 

2.600 
0.250 
3.500 
0.2.0.6 

Breastfeeding and Drugs 
• safe 

• penicillins, aminoglycosides, cephalosporins 

20 
125 
13 
555 
71429 

1 
2D 
1 
2D 

• oral contraceptive use (low dose) - OCP will decrease quantity but not affect composition of 
breast milk 

• medro:xyprogesterone acetate 
• avoid 

• chloramphenicol (bone marrow suppression) 
• metronidazole (mutagenic in vitro) 
• sulphonamides (hemolysis with G6PD deficiency) 
• nitrofurantoin (hemolysis with G6PD deficiency) 
• tetracycline 
• lithium 
• anti-neoplastics and immunosuppressants 
• psychotropic drugs (relative) 
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Common Medications 
Table 23. Common Medications 
Dnlg Nama (Brand Name) Dosilg Sdlldule 
betamethasone valerate 

carboprost (Hemabate8 ) 

dexame1hasone 
dinoprosiDne (Cervidif&: 
PGEt impregnated 1hreadl 
doxytami'le succinate 
(Diclectin18) 

lillie acid 

msthotraxata 
methylergonavine maleate 
(Erglllilmineilt) 
misoprostol (Cytotac18) 

PGEt gel (ProstiJ® gel) 
Rh lgG (Rhogam8 ) 

12 mg IM q24h x 2 doses 

0.25 mg IIWIMM q15min; IJIIIl( 2 mg 
6 mg IM q12hx 4 ooses 
10 mg PV (18111ova aft8r 12hl 
max of 3 doses 
2 tabs qhs+ 1 tab qAM + 1111b qPM 
IJIIIl( of 8tllbs/day 

0.4-1 mg PO OD x 1-3 mo 
preconception and T1 
5 mg PO OD past Hx of NTD 
50 mg/m2 1M or 50 mg pox 1 oosa 
0.25 mg IIWIMM q5min up to 
1 .25 mg or IV bolus 0.125 mg 
BOD-1000 11!1 PR x 1 dose 
400 fill POx 1 dose or800 Ill! PV 
x 1 dose, 3 to 7 days after melhatrexal! 

0.5·2.0 mll/mi'IIY, or 1 0 liJL NIS 
incr. by 1-2 mll/min q2Q.60min 
max of 36-48 mU/min 
1 0 U IM at delivary of antarior shoulder 
and of placenta 
20 liJL NS or RL IV contillous infusion 
0.5 mg PV q6-12h; max of 3 ooses 
300 fl!IIMx 1 dose 

Common Medications 

lndiCitiDRS/tommallls 
Enhancement of fetal maturity for PTL 

Treatment of uterine atony 
Enhancement of fetlll maturity for PTL 

of labour 
Advanlllge: can remove if uterine hyperstimulation 
Each lllblat contains 1 0 mg dmlytlll'ine succinata 

villlmi'l Bs 
Used for hyperemesis gravidarum 
Prevention rA ol'ffil 

For ectopic pregnancy or medical abortion 
Treatment of uterine atony 

For treatment of PPH 
For medical abortion 
Also used for NSAI[)..induced (warn patients of 
contraindications) 
Augmentation of labour (also induction of labour) 

Pmrsntion of uterine atony 
Trea1merrt of utErine atony 

hduction of labour 
Given to Rh negative women 
• Routinely at 28 wks GA 
• Within 1211'S of birth of Rh +va fatus positive 
• Kleihauer.aetb test 
• Wdh any invasive IJ!Icedure in pregnancy 
• Ectopic pregnancy 
• Antepartum hamoll'hage 
• Miscarriage or TA {dose: 50 11g IM oliy) 

Obstetrics OB55 

..... , ! 

Misoprostol [Cytotec•l iul.o 
indicat1d 111 prvt1ct against NSAID· 
induced gastric in non1l"lumurt 
individuals. The use of misoprostol for 
cytllprotection is contraindicated in 
pngnancy. Warn flllllll petilnll of this 
conlnlindicidion. 

..... , , 
,}----------------, 

Ca11man Dlschlrp Medlclllons 
Oxycodone IR 5·1 D mg po q4-6h PRN 
DoCUHII sodium 1 DO mg PO BID 
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