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ABBREVIATIONS & ACRONYMS 
<               Less Than 

>               More Than 

-ve           Negative 

é              With 

éout        Without 

AA           Amino Acids  

A1AT       α-1 Antitrypsin deficiency 

ABGs       Arterial Blood Gases  

A/C          Assist / Control Ventilation 

ACEIs       Angiotensin Converting Enzyme Inhibitors Drugs 

AD           Autosomal Dominant 

AFE         Amniotic Fluid Embolism 

AFV         Amniotic Fluid Volume 

AIDS        Acquired Immune Deficiency Syndrome 

Amp        Ampule 

antiHBc         antibodies against Hepatitis B core antigen 

antiHBc IgG    antibodies against Hepatitis B core antigen type IgG 

antiHBc IgM   antibodies against Hepatitis B core antigen type IgM 

antiHBe           antibodies against Hepatitis B e antigen 

antiHBs           antibodies against Hepatitis B surface antigen 

APHge      Ante Partum Hemorrhage 

APTT        Activated Partial Thromboplastine Time 

AR            Autosomal Recessive 

AS            Aortic Stenosis  

ASD         Atrial Septal Defect 

ATN        Acute Tubular Necrosis  

AUB        Abnormal Uterine Bleeding 

AZT         Azidothymdine  

BBB         blood brain barrier 

BET          Blood Exchange Transfusion 

ß-HCG     Beta Human Chorionic Gonadotrophine 

BL            Blood  

BP            Blood Pressure 

BPD         Broncho Pulmonary Dysplasia 

 



V 
 

 
ABBREVIATIONS & ACRONYMS 

BS            Blood sugar   

BT            Bleeding Time 

BV            Blood Volume   

BW          Birth weight/Body Weight 

CDL         Chronic Lung Disease              

CHD        Congenital Heart Defect 

CHO        Carbohydrates 

Cl             Clostridium  

CMV        Cyto Megalo Virus 

CNS          Central Nervous System 

CoA          Coarctation of Aorta 

Conc        Concentration 

Cong        Congenital 

COP          Cardiac Out Put 

CP             Cerebral Palsy 

CPAP        Continuous Positive Airway Pressure 

CPD          Cephalo Pelvic Disproportion 

CRL           Crown Rump Length  

CRP           C Reactive Protein 

CRS           Congenital Rubella Syndrome 

CS             Caesarean Section  

CSF           Cerebro Spinal Fluid 

CT             Clotting Time 

DBP          Diastolic Blood Pressure 

DDAVP     Trademark for preparations of Desmopressin Acetate 

DIC           Disseminated Intravascular Coagulopathy 

DM           Diabetes Mellitus 

DNA         Deoxyribonucleic Acid 

DSB          Direct SERUM bilirubin  

ECF           Extra Cellular Fluid  

ECMO      Extra Corporal Membrane Oxygenation 

eGFR        Estimated Glomerular Filtration Rate             

ELISA        Enzyme Linked Immune Sorbent Assay 
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ABBREVIATIONS & ACRONYMS 

EPT           Extremely Pre Term  

ETT           Endo Tracheal Tube 

F4             Fallot Tetralogy 

FBS          Fasting Blood Sugar 

FTA-ABS  Flourescent Treponema Antibodies Absrption Test  

FiO2         Fraction or % of oxygen in the air that is inspired  

FPD          Feto Placental Dysfunction 

FH            Foetal Heart  

FHb          Foetal  Haemoglobin 

Freq         Frequency 

FT             Full Term 

FTA-ABS  Fluorescent Treponimal Absorbed Test 

G6PDD    Glucose 6 Phosphate Dehydrogenase Deficiency 

GDM       Gestational Diabetes Mellitus  

GIT           Gastro Intestinal Tract 

GnRH       Gonadotrophin Releasing Hormone  

HAART    Highly Active Anti Retroviral Therapy  

HB            Hepatits B 

Hb            Hemoglobin 

HBcAg     Hepatitis B core Antigen 

HBeAg     Hepatitis B e Antigen 

HBIG        Hepatits B Immunoglobulin 

HBsAg      Hepatitis B surface  Antigen 

HBV          Hepatitis B Virus 

HCV          Hepato Cellular Carcinoma 

HCG          Human Chorionic Gonadotrophine 

Hct            Hematocrit 

HF             Heart Failure 

HFO          High Frequency Oscillator  

HIE            Hypoxic Ischemic Encephalopathy 

HIV            Human Immune deficiency Virus 

HR             Heart Rate 

Hr              Hour 

HSCR         Hirschsprung Disease  
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ABBREVIATIONS & ACRONYMS 

HSV           Herpes Simplex Virus 

Hx              History 

ICC             Intra Cranial Calcifications 

ICF             Intra Cellular Fluid  

ICHge        Intra Cranial Hemorrhage      

ID               Intra Dermal  

IEM            Inborn Errors Metabolism 

I/E ratio     Inspiration/Expiration ratio 

IgM             Immunoglobulin M 

IM               Intra Muscular 

INo              Inhaled Nitiric Oxide                                          

Infec            Infection 

IP                 Incubation Period 

ITP              Immune Thrombocytopenic Purpura 

IUCD           Intra Uterine Contraceptive Devices 

IUCP            Intra Uterine Contraceptive Pills 

IUFD            Intra Uterine Fetal Death 

IUGR            Intra Uterine Growth Retardation 

IUI                Intra Uterine Infection 

IV                  Intra Venous 

IVF               Intra Venous Fluids 

L                   Liter 

LBW             Low Birth Weight  

LFTs              Liver function tests 

LGA              Large for Gestational Age 

LNs               Lymph Nodes 

LPM             Litter Per Minute   HBV  

MAS             Meconium Aspiration Syndrome 

Mo               Month 

MM              Mucous Membrane  

MR               Mental Retardation 

NEC              Necrotising Entero Colitis. 

NGT              Naso Gastric Tube  

NHS              Neonatal hepatitis syndrome 
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ABBREVIATIONS & ACRONYMS 

NICU             Neonatal Intensive Care Unit 

NN                Neonate 

NND             New Natal Death 

NNHS           Neonatal Hepatitis Syndrome 

NSAIDs         Non Steroidal Anti Inflammatory Drugs 

NTD              Neural Tube Defect 

NTE               Neutral Thermal Environment  

O2                  Oxygen 

OGTT            Oral Glucose Tolerance Test 

PaO2            Partial pressure (arterial) of Oxygen in Haemoglobin.  

PCR               Polymerase Chain Reaction 

PDA              Patent Ductus Arteriosus 

PEEP             Positive End Expiratory Pressure 

PID                Pelvic Inflammatory Disease 

PIP                Peak Inspiratory Pressure  

PPBS            Post Prandial Blood Sugar 

PPHge          Post-Partum Hemorrhage 

PPT               Precipitating  

PPV               Positive Pressure Ventilation 

Preg              Pregnancy 

PRM             Premature Rupture  Membrane 

PS                 Pulmonary Stenosis 

PSV               Pressure Support Ventilation  

Pt                  Patient 

PT                 Pre Term / Prothrombin Time 

RD                Respiratory Distress 

RDS              Respiratory Distress Syndrome 

RDW            Red Blood Cells Distribution Width 

RES               Reticulo Endothelial System 

RFTs             Renal Function Tests 

R/O              Rule Out  

RPR              Rapid Plasma Reagin 

RR                Respiratory Rate 

Rx                Treatment  
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RR                Respiratory Rate 

$                  Syphilis  

SB                Serum Bilirubin 

SBP             Systolic Blood Pressure 

SC               Sub Cutaneous 

Sec              Second     

SEM            Skin Eye Mouth 

SGA            Small  Gestational Age 

SIMV          Synchronized Intermittent Mandatory Ventilation 

Sol              Solution 

Spo2           Saturation (peripheral) of oxygen in blood 

STDs           Sexually Transmitted Diseases 

SVC             Superior Vena Cava  

Sy                Syndrome   

TA               Truncus Arteriosus    

Ta               Tricuspid Atresia  

 TAS             Trans Abdominal Sonography 

T & D          Total & Direct 

TFTs            Thyroid Function Tests 

Ti                 Time inspiration 

TM              Trimester 

TPN             Total Parenteral Nutrition 

TSB              Total Serum bilirubin 

TT               Tetanus Toxoid 

Tv                Tidal volume 

TVS              Trans Vaginal Sonography 

UDPGT        Uridine 5'-Di-Phospho-Glucuronosyl Transferase  

U/S              Ultra Sonography 

URTI            Upper Respiratory Tract Infection 

UTI               Urinary Tract Infection 

UVC             Umbilical Vein Catheter  

VC                Vaso Constriction.  

VDRL           Venereal Disease Research Laboratory Test 

VLBW          Very Low Birth Weight 
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PERINATOLOGY 

PREMARITAL COUNSELLING 
 

Include the following investigations:- 

 Complete blood picture for anemia (may affect fertility). 

 TORSCH screening for IUI. 

 HIV antibodies (IgM) for AIDS. 

 FBS & 2 HPPBS for diabetes mellitus may affect fertility. 

 Semen analysis (man) for fertility. 

 Rh grouping for Rh incompatibility. 

 Chromosomal studies for hereditary diseases & AR disorders. 

 Hemoglobin electrophoresis for thalassemia, sickle cell anemia. 

 Thyroid function tests ”TSH & T 4” as   or  can affect fertility. 

 Hormones affecting fertility as; FSH, secreted by the anterior pituitary, promotes 

the formation of ova or sperm. 

 Coagulation profile: BT, CT, PT, APTT ”may cause dysmenorrhea/prolonged menses.  

 Urine for vaginitis. 
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CONCEPTION 
 

 
                     The Sperm Acrosomal Enzyme digest the egg`s coat, only one sperm penetrate the ovum. 

 

Stages from day 0 up to day 7 of fertilization (up to implantation in uterus) 
 

 

s the process during ẃ a male gamete (sperm) unites ē a female ga-Human fertilization i

mete (oocyte ) to form a single cell (ZYGOTE).  The egg can fertilized for about 24 hrs aft-

er ovulation. Sperm remain viable for up to 48 hrs within the female reproductive tract. 

This gives a 3 day “window” for fertilization: 2 days before & 1 day after ovulation. Sperm 

swim up the female reproductive tract, aided by muscular contractions of the uterus sti-

mulated by prostaglandins in semen. The oocyte may also secrete a chemical that attar-

reshly ejaculated sperms are unable to fertilize the 2ry oocyte & they must cts sperm. F

undergo a series of changes known as capacitation, erms that have undergone capacit- sp
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ation become hyperactive & highly motile. Capacitation occurs in the female reproducti-

ve tract, It takes about 7-8 hrs, during ẃ the membrane around the acrosome becomes 

fragile & its enzymes are released. It requires the combined action of many sperm to 

allow one sperm to penetrate the oocyte. When the 1st sperm enters the egg, the cell 

depolarizes causing the release of Ca+ ions inside the cell. This stimulates the release of 

granules that cause changes in the zona pellucida to prevent entry of other sperm.   

Fertilization occurs through the following stages:-  

Stage 1: Passage of sperm through Corona Radiata. 
Stage 2: Penetration of Zona Pellucida. 

Stage 3: Fusion of plasma membranes of the oocyte & the sperm, entry of sperm conten-

ts into the oocyte. 

Stage 4:  Second meiotic division of the 2ry oocyte & formation of female pronucleus. 

Stage 5. Formation of male pronucleus. 

Stage 6. Fusion of pronuclei & ormation of the zygote & preparation of first mitotic divisi-

on, repeated mitotic division of the zygote, begins about 30 hrs after fertilization. There is 

rapid in the number of cells, ẃ are called (blastomeres) become smaller ē each division. 

Implantation: the blastocyst remains free in the uterus for a short time during ẃ the zona  

pellucida disintegrates. Blastocyst nourished by glycogen from glands of the endometriu- 

m. At about the 6th day after ovulation blastocyst implants (orients cell mass toward end- 

ometrium & secretes enzymes ẃ allow it to penetrate (digest) the endometrial wall. This 

nourishes the blastocyst for about a week after implantation. As early as 8-12 days after 

fertilization, the blastocyst begins to secrete HCG hormone. The HCG keeps the corpus 

luteum active until the placenta can produce estrogens & progesterone. The presence of 

HCG is the basis for pregnancy tests. 
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PREGNANCY HORMONES 

 
Pregnancy hormones include 

Human Chorionic Gonadotrophine: produced by placenta that maintains the corpus lute-

um during pregnancy  

Estrogen: produced by the ovaries & later by placenta,  blood flow to uterus, maintain 

the uterine lining & stimulate growth of the ductus of breast.  

Progesterone: produced the ovaries, the placenta & the adrenal gland, ready the uterus 

for implantation, relaxes uterine smooth muscle to prevent spontaneous abortion, prev-

ent maternal immunological response to the fetus, stimulate growth of alveoli & ductal 

system of the breast. 

Prolactin: released after birth from anterior pituitary, stimulate milk production. 

Oxytocin: released from posterior pituitary, causes  contraction of the uterus during la-

bor & stimulates ejection of milk into the ducts (let down reflex). 
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PERINATOLOGY 

BODY & PHYSIOLOGIC CHANGES IN PREGNANCY 
 

 
 

     
Cardiovascular changes 

 Sodium & water retention. Total body water  (40%). 

  COP (30-50%). 

  BP (mean 105/60 mmHg in 2nd TM). 

  Maternal heart rate (up 15-20 bpm). 

  Systemic vascular resistance (vasodilatation + high flow, low-resistance circuit of the 

uteroplacental circulation).  

Respiratory changes 

Mechanical: diaphragm rise 4cm, less negative intrathoracic pressure. No impairment in 

diaphragmatic or thoracic muscle motion. Lung compliance unaffected. 

Physiologic: O2 consumption  15-20% & 50% of this  is required by the uterus. Prog-

esterone directly stimulates breathing. 70% of pregnant women experience  desire to 

breathe.  

Gastrointestinal changes 

Mechanical: pressure from growing uterus on stomach lead to reflux & heart burn.  

Pressure from growing uterus on lower portion of colon & rectum  constipation.  
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Physiologic: relaxation of sphincter muscle between esophagus & stomach. Progestero-

ne (smooth muscle relaxant) causes  in GI motility & delayed gastric emptying. 

Metabolic changes 

Caloric requirement: for a pregnant woman is about 300 kcal higher than that for non-

pregnant woman’s basal needs. Placental hormones affect glucose & lipid metabolism to 

ensure that fetus has ample supply of nutrients. 

Lipid metabolism:  lipolysis (preferential use of fat for fuel, in order to preserve glucose 

& protein),  serum triglyceride (300%) & cholesterol (50%) spares glucose for fetus, 

since lipids do not cross the placenta. 

Glucose metabolism:  insulin sensitivity &  insulin resistance due to hormones secre-

ted by the placenta that are “diabetogenic”: *GH, Human placental lactogen, Progestero- 

ne, Corticotrophin releasing hormone]. Transient maternal hyperglycemia occurs after 

meals because of  insulin resistance. 

 

STAGES OF LABOR 

Labor is a journey ẃ can take a long time, every women`s labor is different,it include;    

 
 

*The first stage 

The latent phase: also called prodromal labour or prelabour, during ẃ the cervical efface-

ment “thining” takes place (the uterus contracte & make the cervix become flat & soft), 

it can last  several days or wks before active labour starts, especially for primiparae,  
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ended by cervical dilatation 3-4 cm & during ẃ the women may or may not have active 

contractions.  

The active phase: strong, painful contractions tend to occur/3-4 min é the cervical di-

latation from 3 cm  10 cm, rupture of membranes or a bloody show may or may not 

occur at or around this stage. The duration of active phase averages some 8 hrs for primi 

& shorter for multiparae (at a rate of 1-3 cm dilatation hourly). 
 

 

*The second stage 

Start from full cervical dilatation, as the pressure on the cervix , the Ferguson reflex 

increases uterine contractions, the fetal head is fully engaged in the pelvis, below the 

level of pelvic inlet then below level of pubic arch, the appearance of fetal head at the 

vaginal orifice is termed “crowning”. Normal duration of this phase is 45-120 min in primi 

& 15-45 min in multiparae, the 2nd stage ended by the delivery of the baby. 

*The third stage 

Start from delivery of baby up to placental expulsion, the average estimated time is 

about 10-12 minute. The umbilical cord is clamped as early as 1 minute after the birth of 

the baby, while holding the baby 20 cm below the level of the mother, some prefare to 

do milking of the cord towards the baby before clamping as this help to  Hct & thus 

reduce the need for transfusion espicially in PT babies. The umbilical cord falls after 1-3 

weeks from delivery. 
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FOETAL ASSESSMENT 
 

 

The aim is assessment of growth & detection of birth defects as ē; NTD, Down sy, fragile 

X syndrome, cleft palate, Tay Sachs disease, sickle cell anemia, thalassemia, cystic 

fibrosis, or muscular dystrophy….  

Foetal assessment includes 

Ultrasonography Amniocentesis Chorionic villus sampling Foetal blood cells in 

maternal blood Maternal serum α fetoprotein Maternal serum ß-HCG Maternal 

serum Estriol Electronic foetal heart monitoring Biophysical profile. 
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Ultrasonography 

The introduction of obstetric U/S in early 1970`s led to marked improvement in eva-

luation of fetal, placental anatomy, fetal growth, (the most accurate technique for estim-

ating gestational age). Most pregnant women have 1st TM scan followed by another in 

the 2nd TM, for estimation of gestational age, growth, multiple pregnancies, fetal anoma- 

lies, placenta praevia. It is obligatory by law in many countries to be done twice for every 

pregnant women, it`s noninvasive, harmless to both fetus & mother, the developing 

embryo can first be visualized at about 6 weeks gestation. Through U/S we can determi- 

ne the following:- gestational age, size & position of fetus, size & position of placenta, 

amount of amniotic fluid & fetal anatomy. 

Ultrasonography 1st trimester 

 

Detection of mean sac diameter, by calculating means of 3 sacs diameters, gestational 

age determined by consulting a table. An alternative method is adding 30 to the mean of 

3 sacs size in millimeters to give gestational age in days. If cardiac activity detected but 

the embryo not measurable, the gestational age is about 6 weeks. 

Measuring crown rump length (CRL): longest demonstrable length of embryo excluding 

limbs & yolk sac. Correlation between it & gestational age is excellent up to 12 weeks 

amenorrhea. By the end of the 1st month, the embryo is about 0.1 inch long. The heart, 

ẃ is no larger than a poppy seed, has begun beating. By the end of 2nd month, the embr- 
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yo is about ¼ inch long & has distinct, slightly webbed fingers. Veins are clearly visible. 

 The heart has divided into right & left chambers.

Ultrasonography 2nd trimester 

 

Measuring the BPD, HC & Femur length, virtually linearly relate to gestational age. By 

gestational age 17-20 wk, the fetus is 3 inch long, covered é layer of thick, downy hair 

“lanugo”. His Heart beat can be heard clearly. Mother may feel baby's first kick. 

Ultrasonography 3rd trimester 

 

Measuring BPD & femoral length, ossific center of distal femoral epiphysis at 32-33 wk 

gestation, visualization of proximal tibial epiphysis means gestational age 35 wk, if diam-

eter of ossific center >7mm, it means gestational age 37 wk. By gestational age 25-28 wk, 

the eyebrows & eyelids are visible. The baby`s lungs are filled é amniotic fluid & he has 

started breathing motions. If mother talk or sing, he can hear (hearing surroundings). By 

gestational age 33-36 wk, baby gaining about ½ pound/ wk & layers of fat are piling on. 

He has probably turned head-down in preparation for birth. The weighs by gestational 

 age 33-36 wk is around 3-4 pounds.
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Chorionic Villus Sampling: From 10-12 wks gestation, catheter passed through the vagina 

to uterus, done transvaginal or transabdominal, fetal cell sample taken from placental 

chorionic villi under TV screen, it carry higher risk factor for fetal morbidity 1% above 

what would normally be expected. Help identify chromosomal anomalies as down sy, 

cystic fibrosis, sickle cell anemia. Considered to be 98% accurate in the diagnosis of chro-

mosomal defects. 

Amniocentesis: From 14-20 wks gestation, a needle passed through mother`s lower abd-

omen into amniotic cavity inside uterus under TV screening. It carries risk factor of fetal 

mortality 0.5% above what would normally be expected. The fetal cells from amniotic fl-

uid mostly derived from fetal skin, grown in culture for chromosome analysis, biochemic-

al & molecular biologic analysis. 

Fetal Blood Cells in maternal blood: detecting fetal DNA present in maternal blood. 

Become available for select trisomes as Down & Edward syndromes (T 21, T 18). 

Maternal Serum ⍺ fetoprotein:  In case of multiple gestations, placental abruption, 

neural tube defect, abdominal wall defect, principal tumors that secrets ⍺ FP (as yolk sac 

carcinoma, neuroblastoma, hepatocellular carcinoma).  In case of Down, or Edward 

syndrome, or diabetic mother.  

Maternal ß- Chorionic Gonadotrophine: represents the trophoblastic cell mass & is an 

indirect measurement of embryo development at early implantation stage. Very high le-

vel suggests molar pregnancy. Elevation + absence of fetus on sonar = Hydatiform mole.  

Elevation +  in ⍺ fetoprotein = Down syndrome. 

Maternal Serum Estriol:  in Down syndrome, Adrenal hypoplasia é Anencephaly. 

Electronic Fetal Heart Monitoring 

                         Include: non stress test, stress test & Bio physical profile. 
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1-Non stress test 

A cardiotocograph used to monitor FH using transducer for sensing FH & another for 

sensing uterine contraction on mother`s abdomen, to detect the following:- 

Reactive (normal): ⩾2 FH accelerations within 20 min é or éout fetal movement discerni-

ble by the mother. Accelerations defined as 10 beats above baseline for at least 10 sec.  

Non-reactive: no reactive criteria found within 30 min. 

2-Stress test 

 

Performed near the end of pregnancy to determine how well the fetus well cope ē labor 

contractions. Induce contractions through nipple stimulation or IV Pitocin, monitor FHR 

abnormalities using cardiotocograph, it include the following:- 

Early Deceleration: the normal FHR is 120-160 bpm, normally during uterine contracti-

on tion &return to normal at end of contraction this is called acceleration pattern. Early 

deceleration defined as  of FHR é uterine contraction in a mirror image pattern caused 
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by vagal stimulation as result of pressure over the anterior fontanel during contraction. It 

is not associated é fetal distress & is reassuring. 

Late Deceleration: FHR  at the end of uterine contraction to <120 bpm, it means fetal 

hypoxia, the mother to be given O2 by mask, lateral position, no oxytocin. 

Variable Deceleration: series of decelerations varies in intensity, duration & relation to 

uterine contraction, FHR  to 90 bpm, means cord compression or cord around baby`s 

neck, it is very serious & need urgent C.S. 

3-Biophysical Profile 

Evaluation of fetal wellbeing, through scoring system using electronic FHR monitor & 

fetal U/S record for 20-30 min, done in case of non-reactive stress test, include:- 

 1- Fetal breath movements.  

 2- Gross body move.  

 3- Fetal tone.  

 4- Reactive FHR.   

 5- Amniotic fluid volume. 
 

 

Manning`s score: Normal Score=8-10, Score < 8 is a bad sign & need early intervention. 

Biophysical profile            Normal {score = 2}   during 20-30 min. Abnormal (score=0)       

Foetal breathing move.  At least 1 episode of at least 30 sec duration               Absent 

Gross body movement  At least 3 body/Limb movements.                  ≤ 2  

Foetal tone 1 episode of extension or flexion (Limb, trunk)                   No 

Reactive FHR At least 2 episodes of 15 beat FHR acceleration   No 

Amniotic  fluid volume ≥ 1 fluid pocket  1 x 1 cm in 2 directions    No 
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Conditions that can be detected prenatally 

Chromosomal abnormalities: Down, Edward, or Patau syndromes. 

Anatomical anomalies: skeleton, limbs, heart, bladder, kidneys, brain, duodenal atres-

ia, omphalocele, gastroschisis. 

Tumors: neck, thorax, or abdomen. 

Diaphragmatic hernia. 

Inborn errors metabolism: lipid storage, tay sachs, gaucher, nieman pick, fabry`s disea-

se, generalised gangliosidosis, mucopolysaccharidoses, hurler, hunter, san fillippo, morq-

uio’s sy, amino acid disorders, homocystinuria, tyrosinaemia, maple syrup urine, non-

ketotic hyperglycinaemia, methyl malonic acidosis. 

Others: thalassemia, sickle cell, hemophilia A, VWD, galactosaemia, glycogen storage 

type II & IV, osteogenesis imperfect, lesch nyhan & menkes sy, ⍺ 1-antitrypsin deficiency, 

congenital nephrosis, CAH, xerodera pigmentosum, severe combined immune deficiency, 

acid phosphatase or adenosine deaminase deficiency. 
 

ESTIMATION OF GESTATIONAL AGE 

Gestational age is the time measured from 1st day of women`s last menstrual period to 

the current date, measured in wks, duration of normal pregnancy range from 38-42 wks. 

Infants born < 37 wks are considered PT. Infants born > 42 wks are considered post term, 

estimation of gestational age includes the followings: 

1-Expected date of delivery: the simple method after knowing date of 1st day of last men-

strual cycle is to add 7 to the day mentioned by the lady & deduct 3 from the month, for 

example if 1st day of last menstrual cycle is 10/10/2016, so the expected date of delivery 

will be 17/7/2017. 

2-Ultrasonography: discussed before. 
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3-New Ballard Score: include 12 criteria (6 physical & 6 neuromuscular) as follow:- 

The 6 physical criteria 

 Skin: ranges from sticky, red to smooth, cracking or peeling 

 Lanugo: soft dawny hair on baby`s body especially across shoulder & upper back, most 

common in preterm. 

 Plantar surface: creases on soles range from absent to covering entire soles. 

 Breast: thickness, size of breast tissue & areola (darkened ring around nipple) 

 Eyes/Ear: eyes fused or open, ear cartilage & stiffness. 

 Genitalia: Male: presence of testes, appearance of scrotum -from smooth to wrinkled. 

Female: appearance, size of clitoris & labia. 
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The 6 Neuromuscular criteria   

1-Posture: how does the baby hold his arms & legs? 2-Square window: how much baby`s 

hand be flexed toward wrist?  

3-Arm Recoil: how much baby`s arm spring back to flexed position? 

4-Popliteal Angle: how far baby`s knee extend ? 

5-Scarf Sign: how far baby`s elbow can moved across baby`s chest? 

6-Heel to Ear: how close can baby`s feet moved to the ear? 

          
 

Calculating the sum of score in the above 2 table gives the Billard score ẃ determine the 

gestational age of the baby.  

 The maximum score is equal to 50 ẃ denotes 44 wks gestational age.  

 Score equal to 40 is equal to 40 wks gestation.  

 The minimum score is equal to 10 ẃ denotes gestational age of 20 wks. 
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PRIMITIVE REFLEXES  

Primitive reflexes are seen in newborns. Develop in utero, as automatic movements & 

changes, directed from brain stem, require no cortical involvement (thought). The primit-

ive reflexes needed for survival & growth. Inhibited by age one year. May appear later in 

life due to illness, particularly those affecting frontal lobes of brain. 

MORO REFLEX 
 

 
 

The reflex is elicited by excessive information in any of baby`s senses, as head suddenly 

shifts position, loud noise, bright light, sudden rough touch. Legs & head extend while 

the arms jerks up & out. Peaks in 1st month of life, begins to disappear around 2 months 

of age. It is the baby alarm reflex, as the newborns higher centers are not sufficiently 

developed to make rational decision whether a circumstance is threatened or not. Bilate- 

ral absence of reflex may linked to damage to the infant`s CNS. Unilateral absence means 

injury due to birth trauma as fracture clavicle, or injury to brachial plexus. Persistence of 

reflex indicates immaturity of CNS. 

SUCKING REFLEX 

 

Touching roof of baby mouth ē finger, or mother touch it ē her nipple, baby start sucking. 
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Disappear by age 2-3 months & sucking will be a result of conscious effort. This reflex 

does not begin until about 32 wk gestation & is not fully developed until about 36 wk 

gestation, so PT babies may have a weak or immature sucking ability. 

ROOTING REFLEX 

 
Turn head toward anything that strokes his cheek or mouth, searching for the object by 

moving his head in steadily decreasing arcs until the object was found. 

PALMAR GRASP 

 

When an object is placed in the infant`s hand & strokes their palm, the fingers will close 

& they will grasp it ē palmar grasp, the grip is strong but unpredictable, though it may be 

able to support child weight or may release his grip suddenly ēout warning. 

PLANTER GRASP 

 

Pressing a finger against the sole of a foot just behind the toes, the response consists of 

flexion & adduction of all toes. 
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PLANTER REFLEX/BABINSKI SIGN 

 

When the sole of the foot is stimulated ē blunt instrument, or finger, baby smaller toes 

fan out & his big toe will dorseflex slowly. This happens because the corticospinal 

pathways that run from brain down the spinal cord are not fully myelinated at this age. 

The reflex disappeared by the end of 1st yr. It is non-pathological. While Babinski’s sign 

refers to its pathological form due to brain or spinal cord disease when elected after age 

1 year or any age after as a result of neurological damage.  

TONIC NECK REFLEX 

 

Fencing reflex because the characteristic position of the infant arms & head resembling 

that of classically trained fencer. If the face turned to one side, the arm & leg on the side 

of turn will extend, while the arm & leg on the opposite side will flex. 

STEEPING REFLEX 

 

Walking or dance reflex. Carefully support the baby underneath his arms, lean him slight- 

ly forward & lower his feet onto a hard flat surface, he will make a walking step.  
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GALANT REFLEX 

 

 

 

Using finger nail, gently stroking one side of neonate spinal column from head to buttoc-

ks, neonate trunk curve toward the stimulated side. The reflex inhibited between 1st -3rd 

month of life. 

SWIMMING REFLEX 

 

 

 

Putting  baby under 6 months of age in water, he will move his arms & legs & hold his br-

eath, looking  like natural swimmer. The reflex slowly diminishes from around 9th month 

of age. Placing the infant in water can be very risky procedure, infant can swallow large 

amount of water while performing this task. 
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BABY AFTER BIRTH 

 
 

The baby is covered in utero ē a sebaceous secretion called 'Vernix Caseosa'. His respire-

tions is 30-40/min, mostly abdominal & shallow at first. The Skin temperature is 36.4 -

37.0 °C. His abdomen is convex. The liver is usually palpable 1-2 cm below rib margin. 

Kidneys are often just palpable. Limbs are warm & well-rounded. The whole skin should 

rapidly become pink. Length is 50 cm & weight is 3.5 kg, the eyes are dry. The newborn 

baby seldom weeps. Sclera is often blue at birth. Pulse (apex) 120-140/min. Stump of 

umbilical cord tied or clamped, it should obliterate in 3-4 days & separate in 6-9 days. In 

male baby the testes should have descended into the scrotum by term. Pressure from 

tight birth canal might cause baby skull bones to shift, overlap, elongation, cone shaped, 

particularly if mother had long labor or vacum extraction. Cleaning é sterile water, cotton 

once his body temperature stabilized, mild baby shampoo may be used, cleaning eyes é 

sterile cotton & warm water, antibiotic eye drops as prophylactic for neisseria gonococci, 

Vit K 1 mg PO or 0.5 mg IM. The healthy baby is alert, active for 1-2 hr, then goes into 

sleep for another 1-2 hr to recover from labor stress, the 2nd period of activity lasts for 1-

2 hr during ẃ he dema- nd feeding. Bonding process, presence of baby beside mother 

during the first few hrs is important. 
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VERNIX CASEOSA 

 

All newborn babies covered é vernix caseosa as white, sticky & waxy. It protects baby`s 

skin from the amniotic fluid. After birth vernix is easy enough to wipe away or disolves 

into the skin soon after birth. Top layer of newborn skin flakes off shortly after birth, dry, 

peeling of skin in the 1st few wks. Skin may covered by fine, downy hair at birth (Lanugo 

hair) especially on back, shoulders, forehead & is common in PT, typically disappear with-

in several wks. 

UMBILICAL CORD 
 

             
 

Cutting umbilical cord usually done after 30 sec from delivery, while baby position lower 

than mother abdomen. Some prepare to do milking once or twice towards the baby, as 

early clamping can deprive baby from about 50 ml of blood. The blood volume of NN is 

about 80 ml/Kg, equal to 1/11 of his BW (in adult it is approximately 5 L -70 ml/Kg), so 50 

ml of blood in placenta represent 30% of total blood volume in PT weigh 2 Kg. The stump 

of umbilical cord usually yellowish green in color at birth, dries out & falls after 1-3 wk, 

the color change from yellow green to brown to black. 
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MECONIUM STAINED UMBILICAL CORD 

 

The above photo shows a cord of about 7 hrs old, but the normal light yellow color is not 

visible, even though the cord is still plump. The presence of meconium in amniotic fluid 

gives the cord its dark green color. Although meconium staining has no direct effect on 

the infant, the presence of meconium is often associated ē in utero stress. 

UMBILICAL INFECTION 

 
 

Contamination at birth, from infected amniotic fluid, home deliveries, poor hygienic 

condition Alternatives of treatment include; Flucloxacillin: PO + IV ŵ is better than IM, 

syrup 250 mg, amp 500 mg, dose 150 mg/Kg ÷3 for 10 days, or Cefotaxime: amp 250 mg, 

IV or IM, dose 50 mg/Kg ÷2 for 10 days, or Aminoglycosides: amp 20 mg, IV or IM, dose 

3-5 mg/kg ÷ 2 for 3 days.  

FACIAL BRUISING 

 

Marked bruising of the face can occur during delivery. It is more common when there is a 

tight nuchal cord, when the delivery is precipitous or difficult, or when the infant is large. 

When the infant is bundled, this facial appearance could be mistaken for cyanosis, but ē   
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quick comparison to the color of the rest of the body, the diagnosis is obvious. This type 

of bruising resolves over the course of several days. 

SUBCONJUNCTIVAL HEMORRHAGE 

 

Is a frequent finding in normal newborns, results from the breakage of small vessels 

during the pressure of delivery. The red area may be large or small but is always confined 

to the limits of the sclera. It is asymptomatic, does not affect vision & spontaneously 

resolves in several days. Note also the numerous petechiae on the forehead. This infant 

had significant facial bruising as well as the eye finding. 

ANKYLOGLOSSIA 

 

Tongue-tie seen in 4% of newborns. Many babies ē this condition can breastfeed ēout 

difficulty, but in some cases, a tight frenulum makes latching on difficult. In such cases, 

frenotomy may be indicated. The Hazelbaker assessment tool for lingual frenulum func-

tion is one tool that may be used to grade the severity of the tongue tie objectively. 

There are no prospective trials on the outcome of speech in those infants, so this is not 

currently an evidence based reason to clip the frenulum in the nursery. The major impact 

on breast feeding, however, is well documented. Mostly not require surgery. The tongue 

grow forward in the first year. 
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NATAL TEETH 

 
Natal teeth usually occur in this location in the mandibular gum (Photo). In this case, eru-

ption cysts are still completely covering the teeth, but ē palpation, 2 firm teeth can be 

appreciated. They are also partially visible as faint white streaks within the cysts. Natal 

teeth occur in 1:2000 - 1:3500 newborns. They are usually part of the primary dentition 

of the child, so they should not be removed unless they are mobile, presenting an aspira-

tion risk, or causing secondary tongue ulceration. 

PROMINENT XIPHOID 

 

This visible (photo), firm lump in the midline of the chest is a frequently observed finding 

in newborns. It is simply a prominence of the xiphoid process & does not represent an 

abnormality. With time, this becomes less noticeable 

PECTUS EXCAVATUM 

 

With deep inspiration, the sternum appears to almost collapse into the chest cavity. 

While connective tissue disorders, such as Marfan's sy, may be associated ē this finding, 

pectus excavatum is more commonly a benign, isolated entity. 
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DIASTASIS RECTI 

 

A vertical bulge down the midline of the abdomen can be seen in many newborns when 

intra-abdominal pressure. In this photo, a shadow lateral to the bulge can be seen goi-

ng up the left side of abdomen, starting near the umbilical clamp. Diastasis recti is caused 

by a relative weakness of the fascia between the two rectus abdominus muscles. It is not 

a herniation & is not pathologic. With time, Spontaneous resolution is still expected. 

BREAST & GENITALIA 

 

Before birth, mother hormones pass to the baby, this lead to swollen breast at birth in 

both boys or girls. Typically disappears in 2-4 week. In addition, girls may also have a light 

vaginal discharge & swollen vulva ẃ may last for several days.  

BREAST ABSCESS 

 

Commonly staphylococcal. Once there is pus it must evacuated. Technique of evacuation 

is as follow; antiseptic, local or spray anaesthesia, go é closed artery forceps, open it insi-

de, squeeze, clean, change dressing every 12 hrs. Alternatives of antibiotics include:-  
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Flucloxacillin PO or IV is better, sy 250mg, amp 500mg dose 150 mg/Kg÷3 for 10 days  or  

Cefotaxime (3rd  geneneration Cephalosporine) amp 250 mg, 50 mg/kg÷2 IV or IM.   or 

Aminoglycosides amp 20 mg IM or IV, 3-5 mg/Kg ÷ 2 for 3-5 days. 

URATE CRYSTALS 

 

Often mistaken for blood in the urine, urate crystals are a frequent intermittent finding 

in the first week. The characteristic appearance of pink-orange material is sufficient to 

make the diagnosis. Are typically found in the setting of concentrated urine & may 

indicate dehydration.   

NORMAL VAGINAL BLOOD 

 

This is normal vaginal withdrawal bleeding that occurs in some female infants. Similar to 

withdrawal bleeding in adolescents, this typically occurs on the 3rd day after birth, contin-

ues for a few days, then stops. 

ERYTHEMA TOXICUM NEONATORUM 

 

The most common rash in newborns. Seen on face, trunk, or extremities. characterized 

by macular erythema, papules, vesicles & pustules & it resolves ēout permanent seque-

lae. It is a benign self-limited, asymptomatic disorder of unknown etiology, occurring pri-  
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marily in healthy newborns in the early neonatal period. Seen in 50% of infants, fades 

within 5-7 days, but recurrences may occur for several wks. Smear of pustule reveals eos- 

inophils. No treatment.  

TRANSIENT NEONATAL POSTURAL MELANOSIS 

 

Self-limiting dermatosis of unknown etiology. Usually presents at birth. Pustule on non-

erythematous base, crusts over several days ẃ desquamates & leaves a hyperpigmented 

macule ē collarets of fine scale. Hyperpigmentation fades in 3 wks to 3 months. Smear of 

pustule reveals neutrophils. No specific treatment. 

CUTIS MARMORATA 

    

Is normal finding seen in NN (Geographical skin), due to vasomotor instability (variable 

vascular constriction & dilation). The skin is red, white marbled appearance, most obvi-

ous when skin in cool & resolves ē warming. 

MILIA 

 

White papules present at birth & have no inflammatory component, appears on this 

baby's chin & cheeks, seen in up to 40% of newborns. Milia are keratin filled epithelial  
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cysts, spontaneous exfoliation & resolution is expected within a few wks. Parents will 

occasionally mistake those lesions for neonatal acne. Acne, even though caused by mat-

ernal hormones, does not generally appear until after 2 wks of age. Milia usually resolve 

during the 1st month of life.  

MILIARIA 
 

       
 

Miliaria crystallina: superficial 1-2 mm vesicles on non-inflamed skin. 

Miliaria rubra (prickly heat): occur in response to thermal stress. Common during hot 

humid weather & é over dressing. Appear as small red papules & pustules, usually erupt 

in crops in the scalp, face & trunk result from sweat gland dysfunction. Results from 

obstruction to the flow of sweat & sweat gland rupture.  

SEBACEOUS HYPERPLASIA 
 

 
 

In contrast to milia, the raised lesions on the nose in this newborn are sebaceous hyperp-

lasia. The lesions are more yellow than milia & are the result of maternal androgen expo-

sure in utero. Sometimes referred to as "miniature puberty of the newborn", maternal 

hormone exposure may also cause vaginal withdrawl bleeding in infant girls & neonatal 

acne in boys. Sebaceous hyperplasia is a benign finding & spontaneously resolves ē time. 
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BABY ACNE 
 

        
 

It does not generally appear until after 2 wks of age. Red or white papules on forehead, 

cheeks. Result from exposure to maternal hormones during pregnancy. No treatment 

required as the condition disappear on its own within few wks.  

BABY ECZEMA 
 

 
 

Patches of red, scaly & itchy skin. Result from rough fabrics, food allergy, bubble baths. 

Management is prophylactic. 

SALMON PATCH 

 

                
 

 

Is vascular malformation. Seen in 60% of infants, may also be found on the nape of the 

neck in newborns, these lesions become less intense ē time, but are frequently visible 

into adulthood. When lesions are present only on the eyelids, they are sometimes mista-

ken for bruising, although the lids may be quite edematous, bruising in this location is 

very rare. 
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MONGOLIAN SPOTS 
 

       
 

 

Large, flat, bluish or grey mark on back, buttocks (may cover the entire buttocks). 

Commonly seen in Asian, African descent. It fades during early child hood. 

 DIAPER DERMATITIS & ORAL MONALIASIS 

 
 

Candidal dipar dermatitis appears as confluent bright red & plaques, scattered pustules, 

overlying scales & satellite lesions on the periphery. Involving the skin folds. Flourishes in 

warm moist environment. Babies who have recently taken antibiotics are more likely to 

develop a yeast infection. Oral monaliasis appear as creamy white sores over the tongue 

& in mucosal buccal cavity. Treated by local antifungal skin ointment or oral drops, or gel 

for oral monaliasis.  

Prolonged contact é urine or feces result in diaper dermatitis appear as bright red color 

not affecting the skin folds & is prevented by changing diapers when they are wet or 

soiled, allowing diaper area to dry between changes & using topical barrier ointment as 

zinc oxide. 

Irritant/Contact diaper dermatitis: characterized by presence of red eroded papules.  
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STAPHYLOCOCCAL SCALDED SKIN SYNDROME 

                                             

Severe staph infection of skin, associated é prodrome of fever, malaise, sore throat & 

fluid loss. Mortality rate is 3% in kids. If the baby in hospital, you should isolate him & 

identify possible staph carrier. Management include; parenteral antibiotic (Flucloxacillin, 

50-100 mg/Kg ÷ 3 for 5-7 days). 

SKIN TAGS 

                                          
 

Common on ears. Usually tied off or clipped. May be associated é anal atresia.  
 

ATOPIC DERMATITIS 
 

   

Is a chronically relapsing skin disorder ē an immunologic basis. The clinical presentation 

varies from mild to severe. In the worst cases it may interfere ē normal growth. 

Treatment: adequate skin hydration, avoidance of allergenic precipitants, topical anti-inf- 

lammatory oint, systemic antihistamines & antibiotic coverage of secondary infections. 
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SEBORRHEIC DERMATITIS 
 

                                           

Seen in 50% of babies, appear as thick, yellow, crusty greasy patches on scalp, may exte-

nd to forehead & eye brows. Researchers are still studying what causes this common skin 

disease. It appears that the cause is complex. Many factors seem to work together to 

cause it. These factors may include the yeast that normally lives on the skin, genes, living 

in a cold & dry climate, stress, & a person’s overall health. Treated by baby or olive oil & 

in severe cases medicated shampoo “Nizapex” gives good results for scalp affection. 

COLLODIAN BABY 

             

Baby born encased in thick cellophane like membrane. Most go on to develop ichthy-

osis. The membrane is then shed, leaving either normal skin or, more often, one of the 

forms of nonvullous congenital ichthyosiform erythroderma or lamellar ichthyosis. (a 

group of scaling disorders). Barrier function of skin is affected by cracking & fissuring, in 

addition to  of insensible water loss, heat loss &  risk of infection. Complications are 

minimized by placing baby in high humidity, neutrally thermal environment. Desquam-

ation usually complete by 2-3 weeks of life. 
 

HAEMANGIOMA 
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Congenital vascular malformation. Occur in 10% of all newborns. Presents in the first few 

months of life. Marked vascular overgrowth resulting in bright red discoloration & defin- 

ite elevation. Rapid growth for the first 6-12 months, then a plateau period, then slow 

involution. 50% involute by age 5, 90% by age of 9 years. Refer to dermatology if lesion 

involves a vital structure or if there are multiple lesions. 
 

PORT WINE STAIN 
 

                  
 

Purplish - red vascular malformation present at birth. Lesions do not enlarge but remain 

flat & persist. When involves ophthalmic branch of the 5th cranial (trigeminal) nerve, it 

can be associated be a constellation termed Sturge-Weber syndrome associated ē intra-

cranial vascular abnormalities, manifested by seizures, MR, hemiplegia, glaucoma & in 

such condition it usually require CT scan & MRI for diagnosis.  
 

CAFÉ AU LAIT SPOTS 
 

                  

Seen in 10% of babies. Result from  amount of melanin. Appear as flat, brown, round 

or oval lesions é smooth edges. in some areas of skin. May  in number é age. It is usu-

ally of little or no significance but may indicate neurofibromatosis if > 4-6 cm or > 6 lesi-

ons are present. Neurofibromatosis is an AD, occur in 1/3000 live birth, need further 

investigations as MRI of brain & spine,  CXR, & XR of spine & abdomen. 
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Injuries to the newborn that result from mechanical forces (i.e compression, traction)  

during the birth process. Even though most women give birth in modern hospitals su-

rrounded by medical professionals, 7/1000 births result in birth injuries. In general birth 

injuries account for fewer than 2% of neonatal deaths. 

Predisposing factors 

Prolonged or rapid delivery.CPD, small maternal stature.Deep transverse arrest of 

presenting part of the fetus. Oligohydramnios.Abnormal presentation (breech, shou-

lder). Use of midcavity forceps or vacuum extraction. VLBW or EPT infant. Large 

babies > 4,000 gms. Fetus anomalies. 

Classification  

Soft tissue: •Abrasions •Petechial •Ecchymosis •Lacerations •SC fat necrosis. 

Skull:•Caput succedaneum•Cephalohaematoma•Subgaleal or ICHge •Linear fracture.   

Face: •Subconjunctival He. •Retinal Hge. 

Peripheral nerve: •Brachial plexus palsy. •Unilateral vocal cord paralysis. •Radial nerve 

palsy. •Lumbosacral plexus injury. 

Cranial nerve & spinal cord injuries: Facial palsy.  

Musculoskeletal injuries: •Clavicular fractures. •Fractures of long bones. •Sternocleio- 

domastoid injury. 

Intra-abdominal injuries: to Liver/Spleen/Adrenal/or Renal Hge.  

Recognition of trauma necessitates a careful physical & neurologic evaluation of the infa-

nt to establish whether additional injuries exist. Occasionally, injury may result from res-

uscitation. Look for symmetry of structure & function should be assessed. Specifics such 

as cranial nerve, individual joint range of motion & scalp/skull integrity. 
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ABRASIONS & LACERATIONS 

Sometimes may occur as scalpel cuts during CS or during instrumental delivery. Infection 

remains a risk, but most uneventfully heal. Treatment consists of careful cleaning, applic-

ation of antibiotic ointment & observation. Lacerations occasionally require suturing. 

FAT NECROSIS 

 

Well-circumscribed firm nodule é purplish discoloration. Usually occurs after forceps use, 

but can occur at other sites of trauma. Resolves spontaneously within weeks.  

TRAUMATIC CYANOSIS OF FACE 

 
 

Result from cord around neck, causing cyanosis of face, petechiae, ecchymosis on face, 

while rest of body is normal. Condition resolve spontaneously.  

CAPUT SUCCEDANEUM 

 

Collection of fluid (serum) under the scalp. Present at birth, as diffuse tissue edema over-  
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lying more than one bone (crossing suture line), has illdefined edge, soft in consistency, 

pits on pressure, discoloration of scalp, distortion of face, sometimes is ecchymotic, ede-

matous. Involving the portion presenting during vertex delivery é instrument use or in 

case of CPD. No specific treatment & caput usually disappear within 1-2 days. 
 

CEPHALOHAEMATOMA 
 

 
 

Collection of blood between the surface of a skull bone & the periostium. Not crossing 

suture line. Sub periosteal hematoma, commonly over parietal bone, limited by sutures, 

has well defined edge, elastic in consistency, not pitting on pressure. Result from difficult 

vacuum or forceps extraction. No discoloration of overlying scalp. Usually not visible until 

several hrs after birth, as subperiosteal bleeding is slow. Underlying skull fracture -linear- 

occasionally associated, the sensation of central depression may be suggestive but not 

indicative of fracture. Resolved within 2-12 wks, depending on their size, it begins to 

calcify by end of 2nd wk. May be associated é ICHge. No Rx usually needed, but photo-

therapy may be needed if it is massive, or for hyperbilirubinemia & rarely require blood 

transfusion.  
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SUBGALEAL HEMORRHAGE 
 

 

Subgaleal hemorrhage is a rare but potentially lethal condition found in newborns. It is 

caused by rupture of the emissary veins, ẃ are connections between the dural sinuses & 

the scalp veins. Blood accumulates between the glea aponeurosis & the periosteum of 

the scalp. This potential space extends forward to the orbital margins, backward to the 

nuchal ridge & laterally to the temporal fascia. In term babies, this subaponeurotic space 

may hold as much as 260 mL of blood. Subgaleal hemorrhage can therefore lead to sev-

ere hypovolemia & up to one-quarter of babies who require neonatal intensive care for 

this condition die, as blood tracks between the fibres of the occipital & frontal muscles 

causing bruising behind the ears, along the posterior hair line & around the eyes. May 

presented é shock, pallor, tachycardia & hypotension. Within 30 min of hemorrhage, the 

Hb & PCV start to drop rapidly. Monitoring of the bleeding times & coagulation is 

important. Treatment include; assessment of the level of consciousness. Assessment of 

the level of Hb & Hct. The  of SB is expected due to blood lyses. Aspiration of blood 

may required by expertise. 
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NEONATE INTRACRANIAL HEMORRHAGE 

 

 
Types 

Intracranial Hge: may result from birth trauma, asphyxia, primary hemorrhagic distur-

bance, or congenital vascular anomaly. Its incidence  é LBW & occur in 90% of babies 

500-750 gm BW, 20% of those 1000-1500 gm BW. Rarely present at birth, 90% of cases 

occur between 1st - 3rd day of life & 10% of cases occur after the 1st wk of life. 

Extra cerebral Hge: result from difficult labor, affect tentorium cerebella or flax cerebra 

venous sinus. 

Intra ventricular Hge: common é preterm asphyxia, especially those <34 wk as the vascu-

lature of the brain is very thin, or result from respiratory acidosis as for each 10 mmHg  

in PCo2, there is 50% rise in cerebral blood flow, or secondary to hypertonic solution as 

Na+Hco3 8.4%, or Ca+ gluconate 10%, or Glucose 25%, ŵ suddenly change blood osmol-

ality of fragile blood vessels of the immature brain. 

Causes: sudden compression or decompression of the head as in breech, precipitous 

labor, cephalopelvic disproportion, forceps delivery, or fracture skull. In NN period 40% 

of convulsions are due to IC Hge, 40% are due to HIE, 20% are due to other causes as 

congenital anomalies of the brain, hypoglycemia, hypocalcaemia, hypomagnesaemia, 

meningitis, or febrile convulsions. 
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 Predisposing Factors 

Prematurity due to physiological hypoprothrombinaemia, fragile blood vessels & liabili-

ty to trauma. Asphyxia causes anoxia of vascular wall. Coagulopathy disorders.  

Sites 

Subdural; from damage of superficial veins where vein of Galen & inferior sagital sinus 

combine to form straight sinus, usually due to birth trauma. 

Subarachnoid; damage to the vein of Galen as a result of tear in the dura at the junction 

of the falex cerebra & tentorium cerebella, usually due to birth trauma. 

Intraventricular/Intracerebral; fetus is usually PT exposed to hypoxia.  

 Grades 

       Germinal matrix. 

       Intra ventricular. 

       Dilated ventricles. 

       Parenchymal bleeding.  

Clinical Picture 

 Lethargy, reluctant to feed, poor sucking. Flaccidity or spasticity. 

 Altered consciousness, somnolence.   

 RD (extrapulmonary), apneic attacks, irregular or periodic breathing, gasping. 

 Decrease or absence of Moro reflex.  

 No eye movements & pupil may be fixed & dilate.       

 Convulsions, opisthotonos, rigidity or twitches.  

 Vomiting. 

 High pitched cry.  

 Bulging & tense anterior fontanel.  
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Investigations 

Transfontanelle cranial U/S (as a routine for every infant < 37 wks gestation).  

CT scan & MRI.   

L P may reveal bloody CSF.  

Coagulopathy studies (BT, CT, PT, APTT) to R/O bleeding disorders.   

Management 

Minimal handling. Temp control. Fluid restriction to 60-80 ml/kg/day.Furosomi-

de/Lasix 40 mg amp, 1 mg/Kg/day. Decadrone/Fortecortine 8 mg/2ml, 0.5mg/Kg/ dose 

/6 hrs, for 2 days or Mannitol 20%, 1 gm/kg/day (or 20 ml/Kg), slowly IV over 20 min, for 

2 successive days é monitoring serum osmolality to be <300 mosm/L for mannitol to be 

effective. Antibiotics: Penicillin G 1000.000u/vial, dose 100.000u/Kg, IV÷4, or Ampicillin 

1000 mg/vial, 100 mg/Kg/day÷4 IV  or Claforan amp 500mg/12 hrs, dose 50 mg/Kg ÷ 2 IV.  

Vit. E 25 mg/day for 1wk. Vit K: if bleeding associated é coagulation defect. Packed 

RBCs: in case of severe anemia. Shock: fluid resuscitation. Metabolic acidosis: slow 

administration of NaHco3. Seizures aggressively treated é anticonvulsant: Phenobarbit-

one amp 200 mg/5 ml, loading dose 15mg/Kg IV over 10-15 min (high dose may cause 

apnea/resp depression), maintenance dose 5 mg/Kg/day÷4. Phenytoin: adding 2nd drug 

may needed, amp 250 mg, loading dose 15-20 mg/Kg IV, é maximum infusion of ½ mg/Kg 

/min, high dose cause  of BP & arrhythmia, maintenance dose 4-8mg/Kg/day. Valium: 5 

mg amp, 0.25mg/Kg/dose, IV/IM stat, maintenance 0.25 mg/Kg/day ÷ 4.  

Prophylactic measures 

 Vit K 10 mg IM to mother in late pregnancy or early labor 

 Episiotomy, especially in PT & breech delivery. 

 Experienced obstetrician for forceps delivery.- 



42 
 

PERINATOLOGY                                                                                                                                                                                                                                    BIRTH INJURIES                                                                                                                                                               

SKULL FRACTURE 

 
Incidence 3.7/100.000 births. 75% of cases occur é instrumental deliveries. May result 

from difficult labor, fetal skull pressed against symphysis or sacral promontory or ischial 

spine. May result from spontaneous labor or precipitous labor. Also may be seen é CS 

from lifting hand pressure by obstetrician, upward hand or thumb pressure over oppo-

site side. With skull fracture the risk of development of leptomeningeal cyst due to asso-

ciated dural tear ẃ leads to herniation of pia & arachnoid layers (leptomeninges) through 

the dural tear, also the pulsating CSF lead to progressive erosion of skull around fracture 

site. Any skull fracture can cause underlying ICHge, but 50% of internal Hge have no 

fracture. Fractures are usually linear, involving parietal bone, often associated é cephalo-

hematoma. Skull fractures may cause no symptoms & require no Rx unless it is asso-

ciated é intracranial injury, or depressed fracture forming the so called Ping-Pong fract-

ure. Depressed fractures cause palpable (sometimes visible) step-off deformity, ẃ must 

be differentiated from the palpable elevated periosteal rim occurring é cephalohema- 

toma. The linear fractures, or bigger depressed fractures >2cm require neurosurgeon 

consultation. Smaller one <2cm may corrected by breast pump suction or vacuum extrac- 

tor suction using pressure ½ Kg/cm2. 

Investigations 

Skull X ray.   Cranial U/S.  C-T scan skull or MRI is diagnostic. Coagulation profile: for 

bleeding disorders & ē suspicion of ICHge (BT, CT, PT, APTT). 
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FRACTURE CLAVICLE 
 

 
 

Result from difficulty in delivery of the shoulder in vertex presentations, or the presence 

of extended arm in breech delivery. Causing the following; Loss of Moro reflex, not 

moving the arm freely on the affected side. Crepitus feeling & bony irregularities may be 

palpated. Discolouration is occasionally seen over the fracture site. Sternocleidomastoid 

muscle spasm may notice. Lifting the baby under the arms is painful.  

Investigations: X-Ray clavicles confirm the diagnosis. 

Treatment: treated by immobilization of the affected side, figure 8-bandage for 3 weeks, 

hard lump develop where the bone is healing & this lump may be the only sign that the 

newborn had a broken collar bone. 
 

FACIAL NERVE PALSY 

 
 
 

The 7th cranial nerve is mixed nerve, have a motor & a sensory root, originate from the 

pons, pass é auditory nerve (8th cranial nerve) inside the internal auditory canal, comes 

out through the styelomastoid foramen, it is motor to the muscles of expression & sens-

ory to anterior 2/3 of the tongue. 80-90% are associated é birth trauma,while 10-20% are 
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 associated é developmental lesion. It result from compression of the nerve between the 

facial bones & the mother`s pelvic bones, or as a result of compression of the nerve by 

blade of forceps in forceps delivery, resulting in edema & hematoma around the nerve. It 

is unilateral & temporarily.  

Clinical picture: absence of nasolabial fold, permanently open eye, absent blinking on 

affected side. The angle of mouth is deviated towards the healthy side.  

Treatment: is conservative & recovery usually within the 1st month. Protect cornea é 

moisturizing eye drops. 

BRACHIAL PLEXUS INJURIES 

 

Overtraction on neck & excessive  in the angle between neck & shoulder, as in case of 

shoulder dystocia. It include the following types: 

ERB-DUCHENNE PALSY (C5-C6) 

 

The commonest form of brachial plexus injuries, due to injury to C5, C6, & occasionally C7  

roots.  Injury lead to paralysis of deltoid, infraspinatus & flexors muscles of the forearm.  
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Result in absent of Moro reflex on the affected side while the grasp reflex is intact. The 

upper limb drops beside the trunk, adducted shoulder, extended elbow, internally rotat- 

ed limb, é flexed wrist (policeman`s or waiter`s tip hand). Abnormal positioning of the 

scapula (winging) & may be associated é sensory loss on lateral aspect of arm. 

Management 

                      Physiotherapy 

                      Massage exercise &  

                       Faradic stimulation. 
 

 

KLUMPIK’S PARALYSIS (C 7-8, T1) 
 

 

               
 

It is less common, due to injury to the 7th, 8th cervical roots. It leads to paralysis of the 

intrinsic muscles of the hand & weakness of the wrist & fingers flexors (claw hand). 

Elbow flexed. Forearm supinated.  Sensation in the palm of the hand. Absent grasp 

reflex. If the sympathetic fibers of the 1st thoracic root are injured it lead to Horner 

syndrome (ipsilateral ptosis, meiosis & anhydrosis). 

Management 

                          Physiotherapy  

                          Massage exercise & 

                          Faradic stimulation. 
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PHRENIC NERVE PALSY (C 3, 4, 5) 
 

                             
Called kofferate syndrome. The phrenic nerve is the nerve that controls the diaphra-

gm ẃ helps the baby to breathe. Normally as the baby inhale, the phrenic nerve tells the 

diaphragm to contract, ẃ enlarges his chest cavity & creates suction that draws air into 

his lungs. Because his nerve is damaged, it actually does the opposite effectively only 

gives him use of 1½ of his lungs instead of 2. This is the reason he’s been breathing so 

hard. Result from hyperextension of neck during labor, causing overstretching or avul-

sion of 3rd, 4th, 5th cervical root ŵ supply phrenic nerve, leading to diaphragmatic par-

alysis. Cause recurrent episodes of cyanosis, irregular & labored breathing. Pneumonia 

can be suggested mistakenly. Breathing is completely thoracic, no bulging of abdomen.  

U/S or fluoroscopic examination will show elevation of diaphragm on paralyzed side -sea 

saw movement of diaphragm. Recovery within 1-3 months in most cases.  

Rarely surgical plication of diaphragm indicated.  
 

KERER’S PARALYSES 

Total brachial plexus injury. 

Entire arm paralysis. 

The most disturbing of all brachial plexus injury. 

Adynamy. 

Muscle hypotonia. 

+ve “scarf” sign.. 
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BIRTH ASPHYXIA 

For neonates undergoing transition from intra to extra uterine life approximately 10% of 

newborns require some assistance to begin breath at birth & only 1% require extensive 

resuscitative measures. Birth asphyxia is failure to initiate, sustain breathing at birth. If 

baby asphyxiated he took few gasps during the first min of life then develop primary apn-

oea after that he may take very few gasps in next 10 min before passing into secondary 

apnoea ‟terminal apnea”, understanding this cycle is very important to interfere before 

2ry apnoea takes place, the cardiac activity continue for about 10 min after the last gasp, 

the baby react to hypoxia by bradycardia, but cyanosis is late sign of hypoxia in NN due 

to presence of FHb ẃ possess marked affinity to O2 causing left shift of O2 Hb dissociation 

curve. Cyanosis only become visible when PaO2 is <40 mmHg or é formation of >5 gm/dl 

of reduced Hb, if cyanosis is of cardiac origin it will not respond to O2 therapy. The most 

liable area of brain to be affected from prolonged asphyxia in NN is parasagittal area & 

the asphyxiated baby is very susceptible to infection, so we put him on antibiotics.  
 

       

Conditions   the risk of Asphyxia 

Maternal Condition: DM, anaemia, AP Hge, preeclampsia, hypertension, maternal cardiac 

condition, chronic renal disease, blood group incompatibility, PRM & evidence of amni-

onitis, maternal drug or alcohol ingestion, previous NND.  

Labour & Delivery Conditions: forceps or vacuum extraction, CS, cord prolapse or compr- 
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ession, abnormal presentation, CPD, maternal hypotension or Hge. 

Fetal Condition: pre or postmaturity/IUGR, multiple births, oligo/polyhydramnios, low 

biophysical profile, meconium in amniotic fluid, hydrops fetalis or fetal malformation. 
 

APGAR SCORE 

The first test given to NN after birth, designed for quick evaluation of NN physical 

condition & the need for emergency care. Developed in 1952 by American Anaesthesiol- 

gist, Virginia Apgar. The test usually given to a baby twice; once at 1 min  after birth, 

second at 5 min after birth & sometimes, if there is concern about baby`s condition or 

low score, test scored for 3rd time at 10 min, it include the following;  
 

                 *A  activity  *P  pulse  *G grimace  *A  appearance  *R  respiration 
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RESUSCITATION  

At least 2 trained staff required for adequate resuscitation to perform PPV & chest comp-

ression if needed. 

In term or preterm babies cord should not clamped earlier than 1 min after delivery as 

placenta contain 100-200 ml of blood & early clamping deprive the baby from about 50 

ml blood (the baby total blood volume is 70 ml/kg). 

Neonate born through clear amniotic fluid who start breathing on their own, suction-

ning of mouth, nose should not performed. 

In presence of meconium stained amniotic fluid, intrapartum suctioning of mouth, 

nose at delivery of head not recommended. 

Neonate born through meconium stained fluid, who start breathing on their own, trac-

heal suctioning not recommended. 

Neonate who do not start breathing, despite thorough drying & additional stimulation, 

PPV should started within 1 min after birth, using air rather than 100% O2 & face mask. 

With no response think in:- 

Hypovolemic or cardiogenic shock. 

Severe anemia. 

Diaphragmatic hernia. 

Pneumothorax. 

Discontinue resuscitation: if there is no detectable heart beats for 10 minutes. 

Therapeutic hypothermia: 33.5-34.5oC implemented within 6 hrs of birth in term infants 

at highest risk for brain injury from moderate to severe hypoxic encephalopathy & é furt-

her treatment in NICU, is associated é significantly fewer deaths & less neurodevelopme-

ntal disability, both cooling methods (systemic vs selective head cooling) were shown to  
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be effective, continue for 72 hrs after birth, rewarm  over at least 4 hrs, carefully monitor 

adverse effects of cooling, as thrombocytopenia & hypotension. 
 

SUGGESTED SEQUENCE OF RESUSCITATION 

1-Keep baby warm 

 

Prevention of cooling reduces mortality, morbidity in NN, for every 10C  in temp in PT 

infants the odds of dying  by 28%. The NN lose heat by; evaporation, radiation, conve- 

ction & conduction. Babies are born small & wet, get cold very easily especially if they 

remain wet & in draught, preventing heat loss during resuscitation is essential, several 

factors  heat losses in NN; his high ratio of skin surface area to body weight, also the  

heat loss & evaporative fluid loss results in massive heat losses, the thin fetal skin é 

blood vessels that are near to surface provides poor insulation ẃ lead to further heat 

loss, additionally, NN especially PT or critically ill or depressed infants have limited capac-

ity to change body position for heat conservation, unable to accomplish flexed position-

ing. His limited energy stores, limited capacity for metabolic heat production, largely 

because of  SC brown fat stores, ẃ is more prominent in PT & SGA, in addition to incap-  

ability of effective shivering, ẃ is major source of heat production in adult, contributes to 

get cold very easily. Cold stress can lead to metabolic acidosis, hypoglycemia, cerebral 

injury. The goal during resuscitation tion is to keep the axillary temp ≥ 36.5 oC, baby 

should be dried é prewarmed blankets or towels, remove the wet towels, placed on pre-

warmed heat source, open bed warmers, ẃ use radiant heat. The PT <500 gm is best pla-  
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ced éout drying, into food-grade plastic wrapping under radiant heater, woolen head cap 

should be used, this process provide significant stimulation, allow time to assess tone 

,RR, HR. The infant temp should be documented as soon as possible after birth & every 

10-15 min thereafter until continuous temp stabilized, another source of heat loss is the 

use of unheated non-humidified O2 or gas during resuscitation.  

2-Positioning 

 

Ensure patency of baby airway, place the baby on his back é the head in neutral pos-  

ition (neck neither flexed nor extended), in some babies the occiput is prominent, so 

place some support under shoulders (2 cm thickness blanket or towel) é care not to over 

extend the neck, if the baby very floppy, it may be necessary to apply chin lift or jaw 

thrust as in the photo. 

3-Suctioning 

In the last 5 yrs, value of suctioning baby`s nose, mouth at birth as a routine procedure, 

has been questioned, it is now believed that most healthy babies do not require any suc-

tioning & are quite capable of clearing their airways on their own, the fact that babies, 

on average are born é up to 75-100ml of amniotic fluid in their lungs already (being 

absorbed within 24 hrs after birth), means that another 1-2 ml from their nose &/or 

mouth will not make much difference, suction using suction bulb needed only if there is 

airway obstruction. Air way obstruction may be caused by particulate meconium but can  

also caused by blood clot, or thick tenacious mucous or vernix, even in deliveries where  
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meconium staining is not present, suction better done under direct vision using suction 

catheter 6, 8 FG, connected to suction source pressure 50-100 mmHg, when thick mec-

onium or mucous cannot removed by suction bulb, vigorous suction of nose é catheter 

can lead to edema of nasal tissues & resultant RD after infant leave the delivery room, 

suction duration each time < 4 sec to avoid parasympathetic stimulation & reflex brady-

cardia. Suction is done through ETT using straight blade laryngoscope size 0 or 1 & ETT 

size 2.5-3 FG (simply the diameter is equal to top of finger or nostril of baby). 

Size of ETT & depth of insertion according to BW 

 
 

                                                    
                                                                   9-10 cm at the lip for this term infant 

Technique of intubation: tip of laryngoscope passed over tongue sweeping it out of the 

way, the epiglottis is visualised, gently lifted by the laryngoscope blade, the vocal cords 

seen behind the epiglottis, ETT is held by right hand, introduced through the visualised 

vocal cords, the centimeter mark at the lip margin is noted, site confirmed by CXR, the 

end of ETT to be at the level of 1st thoracic vertebrae (above the carina ẃ is site of bifur- 

cation of trachea), if suction done through nose, the distance of suction catheter to pass 

is equal to double length of ETT. Lip reference mark (cm) = 6 + BW.  
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4-Assess 

Tone, color, respiration, apex beat, heart rate. The healthy baby cry within few sec of de-

livery, have good HR within a few min of birth (120-150/min), pulse also can assessed by 

feeling it at the base of the umbilical cord. The less healthy baby appear blue at birth, 

less good tone, may have HR < 100/min & may not establish adequate breathing by 90-

120 sec. Very ill baby will looks pale, floppy, not breathing, slow, very slow heart sound. 

The 1st sign of improvement during resuscitation is the  in HR ẃ remain the most sensi-

tive indicator of resuscitation efficacy. Pulse oximeter should be considered during resus-

citation if babies are persistently cyanosed or have labored breathing, to achieve O2 satu-

ration 92-96 % in term infant & 88-92% in PT through 100% O2. If Baby gasping or not 

breathing, open the airway & give 5 inflation breaths (pressure 20-30 mmHg), can be 

repeated in case of no response, using infantile self-inflating bag, assure sealing of mask 

& the characteristic noise as the valve opens, consider using pulse oximeter & listen to 

the heart, or feel umbilical cord. If HR is not detectable or slow (< 60/min), start active 

resuscitation. 

Active resuscitation 

                                  
 

Chest compression, 3 compressions to each 1 breath é cooperation of one of the attend- 

ing staff, cardiac massage done through, either 2 finger or 2 thumb techniques, to depr- 

ess lower half of sternum (1 finger breadth below the inter nipple line or approximately 

1/3 of the antroposterior diameter of chest), 100% O2 to be used & if resuscitation is suc-  
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 cessful O2 can be blended é air to achieve target O2 saturation 80% at 5 min & 90% at 10 

min. If you notice no improvement, put umbilical catheter. 
 

              
 

 
 

 

Technique of umbilical catheterization 

Prepare abdomen, umbilicus é antiseptic sol.  (surgical preparation, alcohol then pethidi-

ne), cover é sterile towels, using scalpel cut the cord horizontally, 1.5-2 cm from abdo-

minal wall, 2 thick walled small arteries & 1 thin wall large vein identified, dilating the 

umbilical vein using forceps, clearing thrombus, 3.5 FG catheter is used for PT & 5 FG 

catheter for FT, flush the catheter é heparinized saline, attach it to 3 way stopcock, 

measure & mark 5 cm from tip of  catheter, advance catheter gently towards liver, only 

1-2 cm beyond the point at ẃ good blood return is obtained, this approximately 4-5 cm 

in FT, secure catheter é suture through the cord & tape bridge plaster, remove catheter 

when resuscitation is complete & peripheral vascular access obtained.  

 



55 
 

PERINATOLOGY                                                                                                                                                                                                                                    RESUSCITATION 
 

Medications 

Adrenaline: indicated if HR < 60 after 30 sec of coordinated ventilation & compressions. 

Amp 1 ml, 1/1000 conc, dilute é distilled water to conc of 1/10.000, 0.1 mg/ml, 0.1-0.3 

ml/Kg (1 ml FT, 0.5 ml PT & 0.25 ml EPT), given through umbilical vein or ETT. Dose may 

repeated é no response after 5-10 min in case of asystole.  

Atropine: amp 1 ml contain 1 mg, 0.1 mg/Kg (0.1 ml/Kg) to be given as IV bolus in case of 

persistent bradycardia. 

Ca gluconate: 10%: ampule 10 ml, 0.3 ml/Kg slowly & strictly IV.  

Dopamine/Dubutamine: if perfusion is permanently poor, shock, hypotension. Dose calc-

ulated according to BW X 3 = number of mg to collected from vial Dopamine (200mg in 

5ml amp = 40 mg/ml) by insulin syringe, add 50 ml glucose 5%, give 2 ml/ hr, this  is equal 

to 2ug/Kg/ min, the dose can doubled to 5 ug/Kg/min, this  blood supply to internal 

organs.  Dose 6-10 ug/ Kg/min will have the same previous effect in addition to +ve inotr-

opic & +ve chronotropic effect on heart. Much higher dose from 11-15 ug/Kg/ min causes 

the same previous effect in addition to peripheral VC. 

Fluids (volume replacement): indicated é the no response to resuscitation or é evidence 

of blood loss. include the following; 

Dextrose 10%: 250 mg/kg (2.5 ml/Kg). 

Normal saline (0.9%): 10-20 ml/Kg as bolus given over 10-20 sec, if there is clear history 

of blood loss, using isotonic crystalloid rather than albumin is preferred for emergency 

volume replacement until blood is ready, this often produce rapid response & may repe-

ated safely. 

Ringers or Blood: as alternatives. The route is IV (through the umbilical vein).  

Sodium Bicarbonate: indicated é documented or assumed metabolic acidosis. Concentra-  
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tion 4.2% (0.5 meq/ml) at a dose of 2 meq/kg, given IV through the umbilical vein, amp 

20 ml of 8.4%, the ideal is to use conc 4.2%, it should be given only after establishment of 

adequate ventilation & circulation, for correction of persistent metabolic acidosis, be dir-

ected by ABG levels, may induce acute iatrogenic gradient between plasma & brain cells 

or alveoli causing intraventricular or pulmonary Hge.  

Naloxone (Narcan): indicated in case of severe respiratory depression after PPV has 

restored a normal HR & color. History of maternal narcotic administration within the past 

4 hr, amp 1 ml contain 0.4mg, dose 0.1 ml/kg IM or IV bolus. It can repeated after 5 min.  

Hypoglycemia: BG < 45-60 mg/dl, 5 ml/kg of Dextrose 10% IV.  

Other drugs: rarely used include:- 

 Glucagon 1 ml = 1 mg, 0.1 ml/Kg as IV bolus.  

 Dexamethasone amp 8 mg/2 ml, 0.5 mg/Kg/dose.  

 Mannitol, Lasix, Phenobarbitone, all are rarely used.  
 

ESSENTIAL IN THE DELIVERY ROOM AND THEATRE 

Checking mother file, all equipment, instruments, medications, all are functioning & are 

ready for use: Firm padded resuscitation surface Overhead warmer. Light for the 

area. Clock é timer in seconds. Warmed towels or blankets. Polyethylene bag 

(plastic bag) or sheet big enough for baby <500 gm or < 32 wks gestation & bonnet (head 

cover). Stethoscope, NN size preferred. Pulse oximeter + disposable neonatal probe. 

Air & O2 supply é blender attached. Resuscitation bag & mask (Laerdal) é suitable 

mask fitted & flow driven T-piece (Neopuff). Suction machine (pressure <100 mmHg). 

Suction catheters, size 6, 8, 10, 12FG. Laryngoscope é straight blade, size 00, 0, 1. 

Oropharangyeal airways, size 00, 0. Uncuffed ETT size 2.5, 3, 3.5 FG. Supplies for 

fixing the ETT (eg. scissors, tape). Feeding tubes for gastric decompression, size 6, 8 FG. 
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Umbilical venous catheter, size 3.5, 5 F. Peripheral canulation insertion equipment 

(butter fly size 23F & IV cannula size 18, 20, 22F). Scalpel, silk suture (3/0). Small 

clamps, Needle holder, Scissors. Syringes & needles different sizes, 3-way stopcock. 

Sterile gauze, adhesive plaster, Pethidine & alcohol solution. Blood gas syringes, 

tubes (Plain, EDTA, Florid). Intraosseous needle, 50mm length available if umbilical 

venous catheter unsuccessful in term infant, or é emergency or failure of other methods 

(site 1-3 cm below tibial tuberosity or 2-3 cm above external condyle femur). Adrenalin 

1mg/1ml (1/1000) amp, (dilute to 1/10.000 conc to reach conc of 0.1 mg/ml. NaHco3 

(8.4%, 20ml =20meq) & Ca gluconate amp (10% 1 gm/10ml, 1ml =100mg) Naloxone 

(0.4mg/1ml) & atropine amp (1mg/1ml). Dubutamine amp (200mg/5ml) G 5 & 10%, 

normal saline, distilled water. Decadrone amp (4mg/1ml)Group O-ve blood avail- 

able in fridge of the theatre. Spare batteries, bulbs.  Portable incubator ready to use. 
 

SPECIFICATIONS OF NEONATAL SPECIAL CARE UNIT 

 

Cleaning of the incubator 

Taking out all content, cleaning each separately ē soap & water, incubator cleaned ē alc-

ohol after washing ē soap & water & leave to dry. Humidifier every 24 hrs to be washed ē 

soap & water, filled again ē distilled water, special instructions of manufacturing comp-

any to be followed.  
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Baby in incubator 

 Be sure that the baby is under the NTE. 

 Oxygen is 30- 40 %, to start ē. 

 Humidity is 40-60%.  

Examination of baby: immediately after birth, check for apex beat, absence of apparent 

congenital  anomaly as spina bifida, cleft palate, imperforate anus, followed by thorough 

medical examination after 24 hrs. 

Care of the baby after birth: cleaning é sterile water & cotton once his body temp st-

abilized (mild baby shampoo may be used), cleaning his eyes ē sterile cotton & warm 

water, antibiotic eye drops as prophylactic for neisseria gonococci, Vit K PO 1 mg or IM 

0.5 mg. Healthy baby after birth is alert & active for 1-2 hrs then goes into sleep to reco-

ver from stress of labor for 1-2 hrs then again, the 2nd period of activity lasts for 1-2 hrs 

during ẃ he demand feeding. .                                                                         

Facing the mother: madam your baby is very nice & in good health, he/she is crying, play-

ing & laughing, his/her body weight is…, look at him, touch him & after sometime you are 

going to feed him.  

Remember: in general nonverbal cues as tone of voice, body language, or comment to 

other staff often give parents a massage different from the spoken words, parents usua-

lly coming to hospital very concerned, worried, so reassuring them is needed. 

Always be 

Be professional.  

Be consistent.       

Be yourself.   

Never appear to be rush & try to establish confidentiality. 
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Feeding: start feeding once mother condition allowing, for the value of colostrum during 

the first few days, also good nutrition of mother & mobilization of mother as early as 

possible is recommended. 

Artificial feeding: under certain circumstances artificial milk is allowed, e.g. PT, illness of 

mother, maternal AIDS, breast milk jaundice, presence of hare lip &/or cleft palate, mult-

iple pregnancy. The feeds to be prepared under aseptic technique, sterilization of uten-

sils used by boiling for 5 min & disinfectant may be used, water to be boiled, preparing 

nearly the exact amount to be given & using it within 4 hrs from time of starting feeding, 

it may be kept in refrigerator after preparation for 24 hrs & used within 4 hrs from ope-

ning it, mother can prepare the whole 24 hrs feeds & to keep them in refrigerator to be 

used within 24 hrs & each bottle to be used within 4 hrs from taking it out of refrigerator, 

the amount of feed in ml can be calculated as (body weight in grams ÷ 36, for a total of 6 

feeds/day), but in the first 2 months of life feeding is usually a demand feeding.                               

Expressed milk: allowed for mother é contracted nipple, or baby who is unable to suck, 

PT, cleft palate. The milk is collected under aseptic technique using breast pump ẃ must 

be cleaned thoroughly each time to be used, sterilization using disinfectant. The expre-

ssed milk may kept in refrigerator, used within 2 days from time of collection or during 6 

months if frozen to < -20 0C. 

Solace: you knowing, that the situation was so.., in fact the child tried hard to live & we 

tried various ways by doing…….. but as a result of......., the child cannot afford life, i know 

how much you are sad & that the next days or wks will be hard for you, but gradually é 

the passage of days you are going back to your normal life & forgotten those days. 
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Is one in ẃ some condition puts the mother, the developing fetus, or both at higher-

than-normal risk for complications during or after the pregnancy & birth. 

Causes 

1- Personal Causes 

Age <18 yrs old:  incidence of abortion, PT labor, IUGR & preeclampsia. 

Age >35 yrs old:  incidence of Down syndrome, preeclampsia, IUGR, FPD. 

Lives far from hospital or health facility:  birth trauma, asphyxia & hypothermia. 

+ve consanguinity: history of congenital malformation, repeated abortion.  

Smoking:  incidence of abortion, PRM, PT, LBW & placental abruption. 

Long duration of marriage ē infertility & use of ovulatory drugs:  incidence of anxiety 

ē pregnancy/ labor, multiple pregnancies, PT labor & ectopic pregnancy. 

2- Obstetrical Causes 

Parity ≥ 5:  prolonged or obstructed labor, uterine rupture & FPD. 

No Spacing:  nutritional deficiencies & weak general health. 

Previous IUFD or NND:  recurrence of risk factors, fetal malformation & IUGR. 

Previous SGA: recurrence of risk factors, IUGR & FPD. 

Previous LGA:  recurrence of risk factors, gestational DM, birth trauma. 
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Previous Fetal Malformation:  hereditary disorders & cong. anomalies. 

Previous Abortion:  recurrence of risk factors. 

Previous PT Labor:  persistence of risk factors. 

Previous CS:  uterine rupture. 

Previous Retained placenta or PP Hge: recurrence of the problem. 

Previous Rh isoimmunisation:  still birth & feto-maternal incompatibility. 

Duration of Labor < 4 hr: delivery on way to hospital, NN asphyxia, hypothermia.  

Previous Instrumental Delivery:  prolonged or obstructed labor, uterine rupture.    

3- Past history 

Hypertension:  exaggerated hypertension, FPD & renal affection. 

Heart disease/murmur:  heart failure & pulm edema.  

TB or intake of anti-TB drugs:  teratogenicity of anti-TB drugs, IUI. 

Epilepsy or intake of antiepileptic drugs:  teratogenicity, & traumatic seizures.  

Chronic illness: may affect the pregnancy or vice versa. 

Previous myomectomy:  uterine rupture, abnormal placentation, APHge & PPHge. 

Previous cerclage:  incompetent cervix,  incidence of abortion & PT labor. 

Uterine anomalies, fibroid, or pelvic masses:  2nd TM miscarriage, premature labor, 

IUGR, APHge, PPHge, abnormal placentation, uterine rupture, abdominal pain (fibroid 

degeneration). 

4- Family history 

Fetal abnormalities:  incidence of fetal anomalies. 

Twins/multiple pregnancies of mother &sister:  incidence of multiple pregnancy. 

Hypertension:  pregnancy aggravated or induced hypertension.  

DM:  gestational diabetes, spontaneous abortion, LGA & cong. anomalies.  
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5-On-going maternal or fetal problem 

Unknown last menstrual period:  postdate, failure diagnosis of IUGR. 

Gait “limping”:  CPD & obstructed labor. 

Color “pallor”:  anemia é pregnancy, IUGR, & PT labor. 

Color “jaundice”: biliary colic, obstructive jaundice & Cholecystitis. 

Maternal weight >90 kg:  gestational diabetes, hypertension, macrosomic infant, dys-

tocia, CS, wound or episiotomy infection.  

Maternal weight <45 kg:  IUGR, PT labor & FPD.  

Hyperemesis gravidarum:  hypertension, tachycardia, dehydration, weight loss, elect- 

rolyte imbalance.  

Non immune against tetanus:  tetanus neonatorum. 

Absent fetal movement: IUFD & molar pregnancy. 

Marked changes in frequency/intensity of fetal movements: IUFD, IUGR.  

Uterine size <gestational age: IUFD, IUGR, oligohydramnios. 

Uterine size > gestational age: DM, multiple pregnancy, Polyhydramnios. 

Vaginal bleeding in early pregnancy:ectopic pregnancy,threatened/missed abortion.  

BP >140/90 mmHg:  incidence of eclampsia, IUGR, FPD, renal disease. 

Amniotic fluid >2 L (Polyhydramnios): PPHge, anencephaly, oesophageal/duodenal atre-

sia , Down sy., neuromuscular disorders, fetal macrosomia, preterm labor. 

Amniotic fluid <500 ml at 32-36 wks gestation (oligohydramnios): renal agenesis, 

hypoplasia, or aplasia, ureteral or pulm. hypoplasia, IUGR & IUFD.  

3rd TM bleeding: IUFD, IUGR, placenta praevia, APHge or PPHge.  

Sudden gush of vaginal water:  PROM, preterm baby, cord prolapse, Chorioamnionitis 

, NN infection. 
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Hb < 11 gm:  anemia in pregnancy, PT baby & IUGR. 

Proteinuria > +1: UTI, renal disease, & preeclampsia. 

Glycosuria: gestational DM. 

Rubella:  severe fetal damage if infection occurred during 1st months, heart damage, 

cataract, deafness, hepatosplenomegaly & MR. 

Herpes:  spontaneous abortion, reactivation of infection, PT baby, IUGR, IUFD & NN 

herpes infection. 

No head engagement at 40 wks gestation:  malpresntation & CPD. 

Bacteriuria > 100.000 bacteria in urine culture:  UTI & Pyelitis. 
 

DIABETIC MOTHER 

 
 

Gestational DM 

First diagnosed during pregnancy seen in 10% of all pregnancies & it indicates predispos- 

ition to later development of type II DM. The chance of recurrence in future pregnancies 

is 50%. 

Risk factors: Maternal age >25 yrs BMI >25 Race/Ethnicity: Latina, Native American,  

South & East Asian} Positive personal/Family history. History of LGA baby. 

Types: Type A1: normal FBG & 1-2 hrs after meals, but abnormal OGTT. Diet modification 

is sufficient to control BG levels. 

Type A2:  abnormal FBG &/or after meals + abnormal OGTT. Additional treatment é 

insulin or other drugs is required.   
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Pregestational DM 

Type 1 DM is autoimmune process that destroys pancreatic B cells. 

Type 2 DM is acquired insulin resistance related to obesity. 

Clinical implications 

Obstetric complications:  incidence of miscarriage.  incidence of congenital malfor- 

mations 4 X higher than in general population. Association é hypertensive disorders of 

pre-gnancy & preeclampsia. Association é premature delivery, IUFD, traumatic delivery 

(e.g. shoulder dystocia), vacuum or forceps-assisted delivery. 

Fetal Macrosomia: disproportionate amount of adipose tissue concentrated around the 

shoulders & chest. 

Neonatal metabolic abnormalities: hypoglycemia, hyperbilirubinemia/jaundice. 

RDS, Organomegaly, Polycythemia,  Perinatal mortality. 

Predisposition to childhood obesity. 

Management 

Insulin: significant benefit of insulin treatment. Prior to insulin use, the perinatal mortali-

ty was 65%, while after introduction of insulin, the perinatal mortality  to 5%. During 

management the Hb A1C level should be ≤ 6%, levels between 5-6% are associated é 

fetal malformation rates equal to those observed in normal pregnancies (2-3%). Goal of 

normal or near-normal Hb A1C level for at least 3months prior to conception. Hb A1C 

concentration near 10% is associated é fetal anomaly rate of 20-25%.  

BG goals during pregnancy is FBS <100 mg/dl, 1-HPPBS <140, 2-HPPBS am <200 mg/dl.  

Nocturnal BG level should not go <60mg/dl. Abnormal PPBS measurement is more predi-

ctive of adverse outcomes than pre-prandial measurements. Optimize glycemic control  

through frequent insulin dose adjustments.  
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In type 1 DM, often have insulin pump. In type 2 DM give SC insulin. Fetal monitoring 

starting at 28-32 wks, depending on glycemic control. U/S to be done to assess the fetal 

growth at 36 wks. Delivery at 38-39 wks. For known case of DM Type II, to stop oral 

hypoglycemic agents & change to insulin. Reassure that the risk of congenital abnorm-

ality due to insulin is small. The SC insulin requirements  rapidly, especially from 28-32 

wks of gestation. During the 1st TM the dose of insulin is 0.6-0.8 U/kg/day & during the 

2nd TM is 0.8 - 1.0 U/kg/day & in the 3rd TM is 1.0 -1.2 U/kg/day.  

Nutrition: caloric requirements: 30 kcal/kg/day, distributed as: 20% at breakfast, 20% at 

lunch, 30% at dinner & 30% for snacks (to avoid hypoglycemia). 

Caloric composition: 50% from complex, high-fiber COH, 20% from protein & 30% from 

primarily unsaturated fats. 
 

HYPERTENSIVE MOTHER 
 

Complicates 10% of pregnancies.  of SBP ≥140 mmHg &/ or DBP ≥ 90 mmHg, on 2 occa-

sions at least 6 hrs apart. 

Chronic Hypertension 

SBP ≥140 mmHg, DBP ≥90 mmHg, or both, presents before 20th wk of gestation or persi- 

sts >12 wks postpartum. 

Causes 

 Primary “Essential”. 

 Secondary from other medical condition e.g. renal disease.  

Management 

ECG should be obtained in women é long-standing hypertension. Base-line laboratory 

tests including; urinalysis & culture, serum creatinine, glucose & electrolytes, in order to 

R/O renal disease & identify comorbidities such as DM. Women é proteinuria on urine di-  
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pstick should have a quantitative test for urine protein. Avoid treatment in women é unc-

omplicated mild essential hypertension as BP may  as pregnancy progresses. May taper 

or D/C medications for women é BP <120/80 in 1st TM. Reinstitute or initiate Rx for persi-

stent DBP >95 mmHg, SBP >150 mmHg, or é signs of hypertensive endorgan damage.  

Medications of choices are oral Methyldopa (centrally acting anti hypertensive) & Labet- 

alol (cardioselective B blocker) 

Preeclampsia: new onset of hypertension & proteinuria after 20 wks gestation. SBP ≥140 

mmHg or DBP ≥ 90 mmHg & proteinuria of ≥ 0.3 gm in a 24 hrs urine. In case of preecla-

mpsia before 20 wks, think in molar pregnancy !. 

Eclampsia: generalized convulsion &/or coma in the setting of preeclampsia, é no other 

neurological condition. Severe preeclampsia must have one of the following; 

CNS dysfunction (blurred vision, scotoma, altered mental status, severe headache). 

Symptoms of liver capsule distention (right upper quadrant or epigastric pain). 

Nausea, vomiting. 

Hepatocellular injury (serum transaminase concentration at least twice normal). 

SBP ≥ 160 mmHg or DBP ≥ 110 mmHg on 2 occasions at least 6 hours apart. 

Thrombocytopenia (<100,000 platelets/ml). 

Proteinuria ≥ 5 gm in 24 hours. or Oliguria  < 500 mL in 24 hours. 

Severe IUGR. 

Pulmonary edema or cyanosis.  

Preeclampsia superimposed on chronic hypertension 

Preexisting hypertension é the following additional signs/symptoms:- 

New onset proteinuria.  

Hypertension & proteinuria beginning prior to 20 wks of gestation or sudden  in BP. 
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Thrombocytopenia.   

 Aminotransferases. 

Management: definitive treatment is delivery. The major indication for antihypertensive 

drugs is prevention of stroke, in case of DBP ≥110 mmHg or SBP ≥160 mmHg. 

Medications of choices are; IV Labetalol or Hydralazine, SR Nifedipine (calcium channel 

blocker) in the acute stat & Oral Methyldopa or Labetalol as long term Rx.  

Gestational hypertension 

Mild hypertension éout proteinuria or other signs of preeclampsia. Develops in late preg-

nancy, after 20 wks gestation. Resolves by 12 wks postpartum. Can progress into pre-

eclampsia, often when hypertension develops < 30 wks gestation. The indications for & 

choice of antihypertensive treatment are the same as for women é preeclampsia. 

Risk factors for hypertension é pregnancy 

Null parity. Preeclampsia in a previous pregnancy. Age >40 yrs or <18 yrs. Family 

history of pregnancy-induced hypertension.Chronic hypertension. Chronic renal dis-

ease. Anti-phospholipid antibody sy or inherited thrombophilia. Vascular or connec-

tive tissue disease. DM (pregestational/gestational). Multifetal gestation.High BMI. 

Male partner whose previous partner had preeclampsia. Hydrops fetalis.  

Evaluation of hypertension in pregnancy 

History: complaint, Hx of preeclampsia, past medical Hx, past family Hx, past obstetrical 

Hx, past gynecological Hx, social Hx, medications, allergy Hx. 

Physical examination: vital signs, vision, CVS, respiratory system, abdominal examination 

(epigastric or RUQ pain), neuromuscular & extremities (reflexes, clonus, oedema). Fetal 

assessment (U/S, biophysical profile, NST). 

Laboratory investigations: CBC, RFTs,  LFTs, Coagulation profile, Urine protein.  
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Management of hypertension in pregnancy 

Depends on severity & gestational age. 

Observation 

 Restricted activity & Close maternal & fetal monitoring (NST/U/S). 

 BP monitoring & observation for manifestations of preeclampsia. 

 Routine weekly or biweekly blood work. 

Medical Rx 

Acute Rx: IV Labetalol, Hydralazine, SR Nifedipine. 

Expectant Rx: oral Labetalol, Methyldopa, Nifedipine. Eclampsia prevention (MgSO4). 

The contraindicated drugs during pregnancy include; ACEIs & ARBs. 

Delivery: vaginal delivery vs CS depends on severity! May need to administer ante-natal 

corticosteroids depending on gestational stage! 

 

Rh NEGATIVE MOTHER 

known as Rhesus incompatibility, Rhesus disease, RhD hemolytic disease of NN. When 

Rh-ve mother gets pregnant to Rh +ve fetus, she may be sensitized to Rh antigen & 

develop antibodies, these will cross the placenta causing hemolysis of fetal RBCs. The 

rhesus system comprises number of antigens C, D, E, c, e.  The Rh isoimmunisation is due 

to D antigen in > 90% of cases. The individual having the antigen on the human RBCs is 

called Rh +ve & in whom it is not present is called Rh -ve. 

Incidence: 15 % of Caucasians, 5 % African Americans & 2 % of Asians are Rh -ve. 

Mechanism of antibody formation in the mother 

Antibody formation occurs by isoimmunization, ŵ is defined as the production of immu-

ne antibodies in an individual in response to an antigen derived from another individual 
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 of the same species provided that the first one lacks the antigen. This occurs in two 

stages; sensitization & immunization. In ABO-Blood groups, a naturally occurring anti-A & 

anti-B are present in the serum. But in Rh group there is no such naturally occurring 

antibodies. So for the first time when Rh +ve fetal RBCs enter mother’s blood, they 

remain in the circulation for their remaining life span. There after they are removed by 

the RES & are broken down é liberation of antigen ŵ triggers the isoimmunization. Since 

it takes as long as 6 months for detectable antibodies to develop, the isoimmunization in 

1st pregnancy is unlikely. If the fetomaternal bleed is < 0.1 ml, the antibody production 

sufficient to produce isoimmunization is unlikely. The main effect of Rh antibodies is on 

the baby in the form of hemolytic disease of the newborn. If the baby is Rh +ve & the 

mother is Rh -ve, in the sensitized mother the antibody becomes attached to the antigen 

on the surface of fetal erythrocytes. The effected fetal cells are rapidly removed from the 

circulation by the RES. Depending upon the degree of agglutination & destruction of the 

fetal RBCs. Various types of fetal hemolytic diseases appear including the following:- 

Congenital anemia of NN:  is mildest form of the disease where hemolysis is going on slo-

wly. The destruction of RBCs continues up to 6 wks after ŵ the antibodies are not avai-

lable for hemolysis. So the neonate may require blood transfusion. 

Icterus gravis neonatorum: the baby is born alive éout evidence of jaundice but soon 

develops it within 24 hrs of birth. If bilirubin level  to critical level of 20 mg/100ml then 

bilirubin crosses the blood brain barrier to damage the basal nuclei of the brain 

producing clinical manifestations of Kernicterus & may require exchange transfusion. 

Hydrops fetalis: excessive destruction of the fetal RBCs leads to severe anemia, tissue 

anoxaemia & metabolic acidosis. These have got adverse effects on the fetal heart, brain 

&on the placenta. Hyperplasia of the placental tissue occurs in an effort to  the transfer 
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 of oxygen. As a result of fetal anoxaemia there is damage to the liver leading to 

hypoproteinemia ŵ is responsible for generalized edema, ascites & hydrothorax. Fetal 

death occurs sooner or later due to cardiac failure. Baby is either still born or macerated 

& even if it is born alive dies soon after.  
 

Affection in the mother:  incidence of preeclampsia. Polyhydramnios. Big size baby. Hy- 

pofibrinogenemia due to prolonged retention of dead fetus. Repeated abortions.  

Diagnosis 

Past history: previous transfusions, previous normal fetus & in subsequent pregnancies 

baby presenting ē hemolytic disease, or Hx of receiving Anti D after delivery. 

Signs: Generalized edema. Jaundice may be present.  

On abdominal examination: polyhydramnios may be present. Size of the uterus may be > 

the expected. In case of IUFD, the FHS are absent. 

Investigations 

CBC, ABO group, Rh group, retic count, positive direct Coombs test is a sign of Rh inco-

mpatibility, SB & U/S. 

Management 

Sensitization means that Rh -ve mother’s blood is exposed to Rh antigen. It usually 

occurs at previous pregnancy. Also it may occur through miscarriages, abortion, ectopic 

pregnancies &blood transfusions. The mother’s blood will then produce antibody against 

the Rh antigen. In further pregnancy, when this blood containing the Rh antib ody enters 

into fetal body, it causes hemolytic diseases. Rhesus disease does not usually affect the 

first born child.  

Why is that? Because the mother’s blood is not sensitized yet to produce the antibody. If 

a pregnant woman is Rh -ve & has not yet been sensitized, she usually will be given an in- 
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jection of Rh immunoglobulin at 28 wks gestation. This will prevent the sensitization for 

the rest of the pregnancy. It is recommended by most practitioners.  

What does it actually do? This anti D immunoglobulin will seek to destroy any antigen 

present in the mothers blood. Thus the antigen will not be exposed & no antibody will be 

created. After birth the cord blood samples from baby is collected & send for blood gro-

uping test. If it comes +ve, then the mother needs another round of Anti -D Immunoglob- 

ulin (300 mcg) within 72 hrs after delivery to prevent sensitization. 
 

 

POLYHYDRAMNIOS 

 

Presence of >2 liters of amniotic fluid. 20 % of cases associated é fetal malformations. 

The fetal prognosis worsens é more severe polyhydramnios & presence of congenital 

anomalies. The normal Amniotic fluid volume at 8 weeks is equal to 15 ml &  30 ml 

every week. At 17 weeks it is about 250 ml &  50 ml every week. At 28-38 weeks it is 

about 750-1000 ml &  after the 34th week of gestations.  At 42 weeks of gestation the 

amniotic fluid is < 500 ml. 

Etiology 

Idiopathic. Fetal anomalies: immune/nonimmune hydrops fetalis, problems é swallow- 

ing, oesophageal or duodenal atresia, anencephaly, NTD, neuromuscular diseases, Down 

syndrome. DM.  Multifetal gestation.  IUI.  Placental haemangiomas.  

Diagnosis 

*Fundal height  > gestational age. *Difficulty palpating fetal parts & hearing  FHS. *Tense 

uterine wall   *U/S is conclusive. 
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Management 

Mild to Moderate case: rarely requires treatment.  

Hospitalization, bed rest. 

Amniocentesis for chromosomal studies.  

NSAID analgesia & blood sugar control. 

 

OLIGOHYDRAMNIOS 

Etiology 

*Postdate.  *IUGR. *Fetal Anomalies: obstruction of fetal UT/renal agenesis, pulmonary 

hypoplasia. *PRM.  *Drugs as ACEIs & NSAIDs.  

Diagnosis 

*Fundal height < gestational  age. 

* Foetal movement.     

*FHR abnormality. 

*U/S is diagnostic.            

*Presence of <500 ml at term. 

Management: according to the cause. 

Potter syndrome: 

1/5000 live births, oligohydramnios of mother, renal agenesis, pulmonary hypoplasia, 

abnormal facial features. Baby usually die within 2 days. 
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Is sudden, unexpected, rare, life threatening complication of pregnancy. It has a complex 

pathogenesis & serious implications for both mother & infant. Associated é high rates of 

mortality & morbidity. Diagnosis is by exclusion, suspect AFE when confronted é any pre-

gnant women who has sudden onset of respiratory distress, cardiac collapse, seizures, 

unexplained fetal distress & abnormal bleeding.  

What’s the meaning of AFE: it is a complex condition characterized by the abrupt onset 

of pulmonary embolism, shock & DIC, ŵ is due to the entering of amniotic fluid into the 

maternal circulation. Ricardo Meyer (1926) reported the presence of fetal cellular debris 

in the maternal circulation. Until 1950, only 17 cases had been reported. AFE was not 

listed as a distinct heading in causes of maternal mortality until 1957 when it was labeled 

as obstetric shock. Since then more cases have been documented, probably as a result of 

 awareness. Overall incidence of AFE is 1 in 8,000 pregnancies. It represents 16% of 

maternal deaths in UK & 10% in USA. 75% of survivors are expected to have long-term 

neurological deficits. If the fetus is alive at the time of the event, nearly 70% will survive 

the delivery but 50% of the survived neonates will incur neurological damage. 

Time of event 

During labor. During C/S. After normal vaginal delivery & has been reported to occur 

as late as 48 hrs following delivery. During the 2nd TM. 

Etiology 

  Intrauterine pressure: uterine hypertonus, tetanic, or using oxytocin.  

 Open uterine blood vessels: traumatic or é laceration.  

 Membrane changing: IUFD, dystocia.  

 Amniotic fluid itself: different constitutions as é allergic reaction. 
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Risk factors  

Advanced maternal age. Multiparity. Meconium. Cervical laceration. IUFD. Very 

strong frequent or uterine tetanic contractions. Placenta accrete. Polyhydramnios. 

Uterine rupture. Maternal history of allergy. Chorioamnionitis. Macrosomia. Male 

fetal sex. Oxytocin (controversial). 

Clinical presentation 

The classic clinical presentation has been described by 5 signs that often occur in the 

following sequence:  

      (1) RD.  (2) Cyanosis.  (3) CVS collapse (cardiogenic shock).  (4) Hge. (5) Coma. 

A sudden drop in O2 sat can be the initial sign of AFE during CS & > 1/2 of pts die within 

the 1st hour. Of the survivors 50% will develop DIC ŵ may manifest as persistent bleeding  

from incision or venipuncture sites. About 10% of pts will develop seizures.  

Diagnosis 

In 1941, Steiner & Luschbaugh described histopathologic findings in the pulmonary 

vasculature in 8 multiparous women dying of sudden shock during labor. The findings 

include; mucin, amorphous eosinophilic material & in some cases squamous cells. The pr-

esence of squamous cells in the pulmonary vasculature once considered pathognomonic 

for AFE is neither sensitive nor specific (only 73% of pts dying from AFE had this finding). 

Detection of sialyl Tn antigen in the serum of pt ē AFE is a direct way to detect the relea-

se of meconium - or amniotic fluid - derived mucin into the maternal circulation, is  simp-

le, noninvasive & sensitive test  (NeuAc ⍺ 2-6GalNAc ⍺ 1-O-Ser/Thr) recognized by mono-

clonal antibody TKH-2. 

CXR may be normal or show effusions, enlarged heart, or pulmonary oedema. 

ECG may show a right strain pattern é ST-T changes & tachycardia. 



75 
 

AT HIGH RISK PREGNANCY                                                                                                                                                                                          AMNIOTIC FLUID EMBOLISM 

CBC: is the basis of laboratory diagnosis, platelet < 100 ╳109/l or gradually . 

 PT: >15 second. 

Fibrinogen: <1.5 gm/L &  FDP. 

Plasma protamine para coagulation test: +ve. 

Obtrite RBC in blood smear. 

 ABG.  

Management 

Goals of Management 

*Restoration of CVS & pulmonary equilibrium. 

*Maintain SBP > 90 mmHg & Arterial PO2 > 60 mmHg..  

*Maintain urine output >25 ml/ hour.    

*Correct coagulation abnormalities. 

*As intubation & CPR may be required, the following must be within reach: resuscitation 

tray é intubation equipment, DC shock & emergency medications.  

Immediate Measures 

Set up IV Infusion, Airway control  ETT & O2 administration.  

Maximal ventilation & oxygenation. CBC, ABG, PT, PTT, fibrinogen, FDP.  

Treat hypotension by  circulating volume & COP é crystalloids. After correction of 

hypotension, restrict fluid intake to maintenance levels since ARDS follows in up to 40-

70% of cases. 

Steroids may indicated (but no evidence as to their value).  

Dopamine infusion if women remain hypotensive (myocardial support). Other investi-

gators have used vasopressors as Ephedrine or Levarterenol é success (as they  the 

systemic vascular resistance). 
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INDICATIONS FOR CAESAREAN SECTION 

Recommended when a vaginal delivery might pose a risk to the mother or baby, not all 

of the listed conditions represent a mandatory indications & in many cases the obstetrici-

an must use discretion to decide whether a CS is necessary, the indications include:-  

Failure to progress in labor 30% of cases. 

Arrest of descent, or dilatation. 

Repeated CS 30% of cases. 

Malpresntation 10% of cases. Transverse lie, breech, brow, or facementum lie. 

Non-reassuring FH pattern 10% of cases. 

Cord prolapse.  

VLBW.  

Large baby >4 kg.  

Multiple pregnancies.   

Conjoined twins 

Fetal congenital anomalies. Precious baby. Previous uterine rupture. 

Placenta Praevia, Placenta abruption, Placenta accrete. 

Uterine anomalies, contracted pelvis, obstructive tumor. 

Failed labor induction.  

Failed instrumental delivery.  

Chronic illness. HIV. ITP. Maternal genital herpes.  

Abdominal cerclage. 

Reconstruction vaginal surgery (e.g. fistula repair). 

Improper use of technology (electric fetal monitoring). 

Lack of obstetric skill (in performing, breech birth, or multiple births). 
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INTRA UTERINE INFECTION 
 

 
 

Is major cause of PT labor, represent an approximately 25% of all PT births. The earlier 

the gestational age at delivery, the higher the frequency of IUI. It is considered as one of 

the major maternal insults during pregnancy. The incidence of IUI during pregnancy is 

estimated to be about 14% when laboratory methods of detection are used. The 

commonest IUI are; toxoplasmosis,  rubella, syphilis, CMV, herpes simplex, hepatitis B, 

HIV (TORSCH) & others include; Coxsackie, Varicilla zoster, Parvo viruses.  

Preventive measures  

Are necessary since lesions caused by some IUI are permanent & damaging. TORCH`S 

screening for every pregnant women is a medical acronym for a set of perinatal infection  

transmitted from the mother transplacentaly or during labor. 
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CONGENITAL CYTOMEGALO VIRUS INFECTION 
 
 

                            
                 Cytomegalo cells              Chorioretinitis                       Deafness            Cerebral calcification 

In 1920, Good Pasture correctly postulated the viral etiology of the histopathological 

changes, probably in tissues from a congenitally infected infant & he used the term cyto-

megalia to refer to the enlarged, swollen nature of the infected cells, the virus was first 

isolated in 1956, it is 1 of 8 human herpes viruses. The incidence of congenital CMV infec-

tion varies widely throughout the world ranges from 0.2-2.2% of live births. It is consider- 

ed one of the most serious infections during pregnancy. There is significant risk increase 

of adverse fetal effects if infection occurs during the first half of pregnancy. It was esti-

mated that 50-80% of adults in USA have had a CMV infection by the age 40 yrs, it is one 

of the STDs & once CMV is in a person`s body, it stays there for life. Infection acquired to 

the baby either transplacentaly, or during labor through contact é infected cervical secre-

tions, or during breast feeding & through contaminated blood transfusion. 

Clinical picture 

 The Mother: usually have no symptoms, or mild manifestations of flu like as fever, mu-

scle ache, headache, but infection can be very serious in people who have received organ 

transplants or immunocompromised people.  

The Baby: is asymptomatic; in 90% of cases, infant appear healthy at birth, but 10-15% of 

those babies may develop late squeals, especially hearing defects after a period of mon-

ths or even years. 
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Symptomatic baby; in 5% of cases, severe fetal damage & in rare cases death due to abo-

rtion, or é manifestations of; SGA, hepatosplenomegaly, petechiae (purple skin splotches 

or rash or both), thrombocytopenia, prolonged NN jaundice, pneumonitis, microcephaly, 

occasionally cerebral calcification, later complication include; CP, epilepsy, MR, visual im-

pairment, chorioretinitis, optic atrophy, delayed psychomotor development, expressive 

language delay, learning disabilities & deafness.  

Diagnosis 

*Culture from body fluids, or tissue biopsy specimen (blood, saliva, throat swab, CSF, 

urine, stool, vaginal secretions, breast milk, semen of father), culture monitored for dev-

elopment of CMV-associated cytopathic effect. 

*PCR. 

*CMV IgM. 

*ELISA (Enzyme Linked Immune Sorbent Assay) test is diagnostic. 

Treatment 

No specific treatment, there is some evidence that Ganciclovir (500 mg amp) -antiviral- 

may prevent hearing loss & developmental outcome in infants born é symptomatic CMV 

infection, the dose from age 6 months -16 years is equal to 5 mg/kg/12 hours IV for 7-14 

days, or PO (250 mg cap) 15 mg/Kg twice daily & one of its main side effects is bone mar-

row suppression. 
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CONGENITAL RUBELLA SYNDROME 

 

The name Rubella is derived from a Latin term meaning“Little Red”, was 1st described   in 

1941 by Australian Ophthalmologist Norman Gregg, who had noticed an unusual number 

of infants é cataracts following rubella epidemic in 1940.  In 1964–1965 worldwide outb-

reak occur result in an estimated 12.5 million cases & 20.000 cases of congenital rubella 

syndrome (CRS) & 2100 NNDs of CRS in USA only. The virus was isolated in 1961 & vacc-

ine developed in 1969, this is the shortest time period from virus identification to vaccine 

ever. The introduction of the MMR vaccine & screening program for pregnant mothers 

improve dramatically the incidence of CRS in countries applying this system. Worldwide 

it was estimated that >100.000 infants born é CRS annually, as it is still common in many 

developing countries. The infection caused by rubella virus ẃ  is a member of the rubivir-

us group, it`s IP is 2-3 weeks & there is 90% chance of passing infection transplacentaly if 

mother get infected during the 1st TM, but fetal damage is rare after 12 weeks gestation. 

Clinical Picture 

Sensorineural deafness (in 80% of cases). MR (55% of cases), Cataract, Retinopathy, Micr-

oophthalmia (50% of cases). PDA- (50% of cases). Meningoencephalitis (25% of cases). 

DM type1 (20% of cases). LBW. SGA. Hepatosplenomegaly. Generalized lymphadenopat-

hy. NN jaundice. Thrombocytopenia. Abnormal skull. Microcephaly. Microganthia. IC cal-

cification. Schizophrenia & autism. 
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Diagnosis 

Mother: detection of IgM Rubella specific in mother saliva sample, or maternal blood is 

both sensitive & specific, indicates primary infection &  in IgG titer over 2 weeks usually 

occurs 

Baby: isolation of rubella virus from blood, nose, throat, or urine. Detection of IgM rube- 

lla specific & PCR +ve for rubella virus. 

Management 

Pregnancy termination if rubella specific IgM is positive in the 1st 16 weeks. Screening pr-

ogramme used in many western countries for all adolescent girls in their secondary sch-

ool to detect rubella antibodies & if negative, the girl must be given MMR vaccine.  
 

CONGENITAL HERPES SIMPLEX 
 

 

NN infection é HSV was 1st reported in 1935 by Dr. Hiss M. who reported a case of hepa-

toadrenal necrosis é intranuclear inclusion bodies. It is one of the STDs, infection also can 

transmitted through skin to skin contact. The NN infection, mostly caused by type 1 HSV, 

while 25% caused by type 2 HSV, the risk is more higher if the 1st attack (painful & itchy) 

occur after the 28th week of pregnancy.  

85% of transmission occur during birth when a baby come in contact é infected genital 

secretion in the birth canal. 5% occur through transplacentaly. 10% acquired the infect-

ion postnataly. The incidence of congenital Herpes 1/3000-20000 live births in USA. 
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Clinical picture 

Mortality rate in NN is 100%, the diagnosis can be difficult, but should be suspected in 

NN when one of parent have positive history of herpes infection, or pregnant mother é 

itching, discharge, vesicles in vulva, lower abdominal pain, inguinal lymphadenopathy, or 

in case of baby é irritability, lethargy, fever, poor feeding at the 1st week of life. The baby 

infection is either:- 

*Localized Skin, Eye, Mouth: the skin lesions appear as small, fluid filled vesicles, these 

vesicles rupture, crust over & finally heal, often leaving a mild scar. 

*Encephalitis: presented é seizures, tremors, lethargy, irritability, poor feeding & bulging 

fontanels. 

*Disseminated form: is another presentation involving the CNS, lung, liver, adrenals, 

SEM. The transplacental transmission may presented é micro or hydrocephalus, chorior- 

etinitis & IC calcification. 

Diagnosis 

*Isolation of the virus by culture from; blood, CSF, oropharynx, urine, stool, skin vesicles, 

eye or nose secretions.  

*Positive PCR for HSV.  

*ELISA test for HIV. 

Management: it has been recommended that CS should be performed if acute lesions 

are present at the onset of labor.  

Mother: é proven HSV infection in the late 3rd TM, or mother é active recurrent genital 

herpes, oral Acyclovir 400 mg tid from 36th week of gestation until delivery & breast fee-

ding is allowed, as the HSV not transmitted through breast milk. 

Baby: é proven HSV infection, IV Acyclovir 60 mg/kg/day ÷ 3 equal doses for 2-3 weeks. 
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CONGENITAL HEPATITIS B 

The WHO has estimated >350 million people over the world are chronically infected é 

HBV. In adults, infection transmitted through; drug abuse, high risk sexual activities, 

multiple sexual partner, sexual partner é viral hepatitis, infected blood or blood product 

transfusion, infected needle & tattoos. The IP of the disease may vary from 6 wks up to 6 

months. If pregnant woman is a HBV carrier é HBeAg +ve, her NN has a 90% likelihood to 

be infected & become a carrier. 25% of those babies will die later during adulthood from 

chronic liver disease or liver cancer. The availability & extensive use of HBV vaccine has 

dramatically  the number of incident infections in many countries. The HBV, is large 

virus & does not cross the placenta, hence it can`t infect the fetus unless there have 

been breaks in the maternal fetal barrier, most of cong. HBV infection (90-95%) occur 

during delivery from abrasions in the infant`s skin or mucosa or from small maternofetal 

bleeds across the placenta during labor, while transplacental transmission occur in 5%. 

The mode of delivery does not influence the vertical transmission. Hepatitis B is the only 

STD to have protective vaccine. 

Clinical picture 

Almost all infections in the neonates are asymptomatic but >90% become chronic  carri- 

ers & at high risk for chronic liver disease, cirrhosis & hepatocellular carcinoma during 

adulthood compared é only 5-10% of individuals acquiring HBV infection as adolescents 

or adults. 

Risk factors for HBV transmission 

Maternal HBeAg +ve, high maternal HBV DNA, threatened preterm labor & threatened 

abortion.                                                                
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Investigations 

Mother: acute HB or persistent carrier state, will show; +ve HBsAg, +ve HBe Ag & +ve anti 

HBc (IgM or IgG).  

HBs Ag: is the surface antigen of hepatitis B virus, it indicates current HB infection, 

commonly referred to as the Australian antigen, this is because it was first isolated by the 

American research physician & Nobel prize winner, Baruch Blumberg in the serum of 

Australian person, it was discovered to be part of the virus that cause hepa-titis by 

virologist Alfred Prince in 1968. 

HBeAg: appear during 3-6 wk of infection & it indicate that pt is infectious & its persis-

tence >10 wk indicates chronic infection. 

HBc Ag: not detectable in blood but in liver cells (biopsy).  

anti HBc IgM: denotes early  acute infection. 

anti HBc IgG indicate chronic infection. 

anti HBe: prognostic for resolution of infection. 

anti HBs: indicate clinical recovery & subsequent immunity. 

               Disease stage         Serological markers 

Acute disease HBsAg , antiHBc IgM 

Chronic disease  HBsAg 

Infectivity HBsAg , HBeAg , Viral DNA 

Recovery antiHBe,  antiHBs 

Carrier state HBsAg* , antiHBc (total) 

Immunity antiHBs , antiHBc (total) 

Past immunization AntiHBs 

                                                                                               *Persisting for more than 6 months 
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Infant: +ve HBsAg is indicative of acute infection & it`s persistence for >6 months is indic-

ative of chronic infection. 

 

Management 

Mother: screening of all pregnancies for HBsAg, if pregnant women is +ve she should be 

given hepatitis B immunoglobulin. No antiviral agent has been approved for use during 

pregnancy, “the risk-benefit equation of using antiviral depends upon age of mother, the 

trimester of pregnancy & her stage of liver disease”.  

Baby: should be given HB hyper immunoglobulin at birth, followed by HBV vaccination, 

the first dose to be given within 12 hours of birth, second dose at 1 month age & third 

dose at 6 months age, this regime is 95% effective in prevention of HBV perinatal transm- 

ission. Heptavax, is the 1st generation of hepatitis B vaccine in 1980`s was made from 

HBsAg extracted from the plasma of HB pts. Current vaccine is made from recombinant 

HBsAg in grown yeast. Breast feeding by HBsAg +ve mother is not known to  the risk of 

transmission & therefore not contraindicated. 
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CONGENITAL SYPHILIS 

 

Syphilis is a STD, has been recognized since antiquity, in infancy it was described as early 

as 1497 & the causative microbe Treponima Palladium, was discovered in 1905, conge-

nital syphilis still serious, under diagnosed & is a threat for children in poor countries. 

WHO estimate that there were 2 million syphilis infections among pregnant women ann-

ually. In 2007, WHO, launched an initiative to eliminate syphilis, that set targets of at 

least 90% of pregnant women being tested for syphilis & at least 90% of sero positive 

pregnant women to receive adequate Rx by 2015. Congenital syphilis is caused by pas-

sage of bacteria from mother to the child during fetal development especially before 16th 

week of gestation or at birth. Untreated syphilis results in a high risk of a poor outcome 

pregnancy e.g. miscarriage, preterm labor, IUGR, stillbirth. Some infants é congenital  

syphilis have symptoms at birth, but most develop symptoms later. 

Clinical picture 

Early signs of cong syphilis: those appearing in the first 2 years of life are in the form of;  

*Bone lesions: osteochondritis, periostitis, pseudo paralysis (secondary to pain or fractu- 

re) affecting long bones, cranium, ribs, spine………………... (78% of cases) 

*Hepatosplenomegaly, jaundice, lymphadenopathy…….. (71%) 

*Skin lesions: extremely variable; macular, vesicobullous, bullous (pemphigus syphili- 

ticus), desquamation (washer woman skin palms, soles), rash in mouth or genital area, 

paronychia, mucous patch, condylemata lata………………….(68%) 

*Fever …………….……………………………………………………….…….. (42%). 
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*Failure to thrive……………………………………………………………………………..(33%)  

*CNS involvement: leptomeningitis, seizures, hydrocephaly…………..(23%) 

*Pneumonitis…………………………………………………………………………………..(17%) 

*Snuffles……………………………………………………………………………………………(14%) sero sanguin-

eous discharge from nose, saddle shaped nose (collapse of the bony part of nose). 

*Chorioretinitis, uveitis & glaucoma. 

The late signs of cong. syphilis: appearing later over the first 2 decades of life include; 

*Hutchinson`s teeth (centrally notched, widely spaced shaped upper central incisors). 

*The triad of Hutchinson teeth, keratitis & deafness occur in 63% of cases). 

*Rhagades: linear scar at the angles of mouth & nose é secondary infection. 

*Skin scaring around the mouth, genitals & anus. 

Investigations: Detection of Treponima Palladium (in blood or secretions) FTA-ABS  

Flourescent Treponema Antibodies Absrption Test. PCR VDRL CSF Bone X Ray. 

Management 

Aqueous Crystalline Penicillin G 100.000-150.000 u/kg/day IV divided into 2 doses for 10 

days, or Procaine Penicillin G 50.000 u/kg/day IM as a single daily dose for 10 days. In 

case of allergy, children should be desensitized. 

Desensitization technique 

 0.1 ml 1/20 conc + 0.05 ml adrenaline SC watching for local or systemic reactions.  

 0.1 ml 1/10 conc + 0.05 ml adrenaline SC after 30 min.  

 0.01 ml full conc + 0.05 ml adrenaline SC after 30 min.  

 0.1 ml full conc   + 0.05 ml adrenaline SC after 30 min.  

 0.5 ml full conc   + 0.05 ml adrenaline S.C after 30 min.  

 Full dose IM after 30 min. é the presence of adrenaline & forticort ready to use. 
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CONGENITAL HUMAN IMMUNE DEFICIENCY VIRUS 

STD, worldwide there were 2.5 million new cases in 2011 & about 34.2 million people are 

living é HIV around the world, once a person is infected, the virus remains in the body for 

life, there is no cure for AIDS but there are drugs that help control the virus, enabling 

people to live a full & healthy lives. HIV may be transmitted from mother to baby at any 

time during pregnancy, or labor in 65% of cases, or as a result of breast feeding. HIV infe-

ction progressing to AIDS over 8-10 years. 

Factors  the risk of transmission 

Acute stage of mother illness. High maternal viral load. Low maternal CD4 count. 

PRM or premature delivery. Abruptio placenta. Vaginal delivery. Breast feeding. 

Clinical picture 

         Recurrent bacterial, fungal, or viral infection, wasting, delayed milestones.   

Investigations 

During pregnancy, the fetus passively acquires maternal HIV antibodies across the place-

nta, this does not mean the fetus is infected, it can take up to 12-18 months for a baby to 

clear these maternal antibodies. PCR test is very accurate & the best test to diagnose HIV 

infection in babies, by detection of HIV-DNA-PCR (qualitative) or HIV-RNA-PCR (quantitat-

ive) ẃ is more valuable. A positive PCR test must be confirmed by repeat test to confirm 

infection. CD4 cells sometimes called T cells, are a type of lymphocyte, they are an impo-

rtant part of the immune system. When HIV infects humans, the cells it infects most 

often are CD4 & when someone is infected for a long time, the number of CD4 they have 

drop dramatically (normal value of CD4 cells is 500-1600/ml3 blood = 20-40%) & any one 

é CD4 < 200 (< 14%) is considered to have serious immune damage. The T lymphocyte 

cells (CD4) stimulate the production of interleukin 2 ŵ in turn stimulate the production of  
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T-killer & T suppressor cells, both act to regulate the defensive mechanism against infect- 

ion, also T lymphocyte stimulate the production of B lymphocytes & plasma cells ŵ in 

turn stimulate the production of complement (neutralization of bacteria), opsonin (opso-

nization of bacteria) & immunoglobulin, all responsible for cellular & humoral immunity 

in the body. 

Body defensive mechanisms 

Physical immunity: intact skin, mucous membrane, ciliary function & bacterial flora. 

Cellular immunity: macrophage ŵ engulf bacteria & produce lactoferin (chelate iron from 

bacteria), lysozyme (kill bacteria), B & T lymphocytes.  

Humoral immunity: including; immunoglobulins, complements & opsonin. 

Management 

Pregnant mother: HIV treatment is life long, if pregnant mother proved to have HIV 

infection or her CD4 count < 500, antiretroviral drug therapy, Zidovudine ‟ZDV” 250 mg 

PO twice daily or Azidothymdine ‟AZT” after the 14th week of gestation & to continue 

throughout pregnancy in addition to intrapartum intravenous ZDV (amp 20 ml = 200 mg), 

starting 4 hours prior to CS, at a  loading  dose of 2 mg/kg over one hour then 1 mg/kg 

hourly until the umbilical cord is clamped. HIV may become resistant to ZDV or AZT over 

time & for this reason it may be used in conjunction é other anti HIV drugs, called Highly 

Active Anti-Retroviral Therapy (HAART) include; Efavirenz +Tenofaver  + Emtricitabine, 

given according to certain protocol & follow up schedule for CD4 & PCR. 

Baby: if pregnant mother proved to have HIV infection, baby must be given Zidovudine 

syrup (5 ml contain 50 mg), starting 8 hours after birth in a dose of 2 mg/kg/6 hours for 6 

weeks, if baby is PT or unable to tolerate feeds, IV infusion used & the baby is closely 

monitored by PCR monthly for the first 4 months, then PCR & CD4 every 3-4 months until 
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age of 18 months to completely R/O HIV infection. Prophylactic for pneumocystis carinii 

pneumonia, Cotrimoxazole syrup 0.5 ml/kg/day should be initiated when infants are 6 

weeks old & continued for at least 4 months. No BCG or live vaccines should be given. 

CONGENITAL TOXOPLASMOSIS 

 
 

Caused by infection é the protozoan parasite, 1st identified & isolated from African rode- 

nt in 1908 by Drs Niclle & Manceaux. In 1909 the parasite was named Toxoplasma Gon-

dii. In 1923 Janku reported parasite cysts in the retina of an infant who had hydrocephal- 

us, seizures & bilateral micro ophthalmia, while the first adult infection was recorded in 

1940. Human infection may be acquired by ingestion of oocyte excreted by cats & conta-

minating soil or water, or by eating tissue cysts that remain viable in undercooked meat 

of infected animals. There are considerable geographic differences in prevalence rates. 

The sero +ve (IgG) women in the childbearing period is about 50-80% in Latin America & 

30-50% in Middle East. It’s rare that a women who got toxoplasmosis before getting pre-

gnant will pass the infection on to her baby, but if she catch it during pregnancy & rem-

ain untreated there`s a chance that she could pass infection on to her developing fetus & 
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Babies who become infected during their mother`s first trimester tend to have the most 

severe symptoms. Infection in adult are usually either asymptomatic or associated é self-

limited symptoms as fever, malaise & lymphadenopathy. 

Clinical picture 

90% of babies born é cong toxoplasmosis have no symptoms early in infancy, but large % 

of them will show signs of infection months or years later. include;  

Prematurity.  

Persistent jaundice, hepatosplenomegaly, anemia. 

MR.  

Hydrocephaly or microcephaly.  

Intracranial calcification, chorioretinitis, blindness, epilepsy 

Skin rash (tiny red spots/petechiae).    

Investigations 

Pregnant women: +ve toxoplasma specific IgM & IgG indicate recent infection but +ve 

toxoplasma specific IgG only indicate old infection ŵ leads to a lifelong antibody.  

Infant: toxoplasma antibodies (IgG) are passed from the mother to the baby through the 

placenta & could be of maternal origin, while +ve toxoplasma specific IgM (can`t pass the 

placenta) indicates infected baby.  

Management 

Pregnant women: é confirmed infection, Pyrimethamine: loading dose 100mg/day divid-

ed into 2 doses for 2 days & the maintenance dose is 50mg/ daily. 

Infant: Pyrimethamine: loading dose 2 mg/kg/day for 2 days, then 1 mg/kg/day for 2-6 

month, maintenance every Monday, Wednesday & Friday for 1 year + Sulphadiazine 100 

mg/kg/day ÷ 2 doses for one year + Folic acid 10 mg/ 3 times weekly for one year. 
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CONJUNCTIVITIS 

                                                 
 

Conjunctivitis in general include the following causes:- 

*Chemical:  occurs in the 1st day of life, result from conjunctival irritation by blood or 

meconium during labor. 

*Gonococcal: manifest in the 2nd-3rd day of life, the conjunctival discharge is purulent 

(ophthalmia neonatorum). Diagnosed by culture of the baby conjunctival discharge, swab 

from mother urethra, cervix & vagina. Condition treated by; Penicillin 6 hourly, Mephe-

nicol eye drops ½ hourly for 6 hours, then 4 hourly 5 days, Mephenicol ointment twice 

daily (in addition to treatment of the mother). 

*Chlamydia infection: occur in the fifth day of life, associated é severe congestion (Eryth-

romycin is effective treatment). 

*Viral: characterized by severe congestion, subconjunctival He, it takes about 1-2 weeks 

to subside, symptomatic treatment (Visine, Tresolin, Dexapolyspectran eye drops). 

 

 



93 
 

PERINATOLOGY                                                                                                                                                                      
PREMATURITY 

                                     

Babies born before the 37th wk of gestation are born prematurely & are sometimes given 

the nickname “preemies”. They are often of LBW i.e. BW < 2.5 Kg at birth. Late PT babies 

who are born between 35-37 wks gestation may not look premature & may not be 

admitted to ICU, but they are still at risk for severe problems than FT.  

The normal development during pregnancy is as follow;  

 4th month: fetus is about 1/8 Kg (150 gm). 

 5th month: 1/4 Kg (250 gm). 

 6th month: 1/2 Kg (500 gm). 

 7th month: 1 Kg    (1000 gm). 

 8th month: 2 Kg    (2000 gm). 

 9th month: 3 Kg    (3000 gm).  

Prematurity classified into:- 

              

    ❆1- Mild: baby who is born at 33-36 wks gestation &/or have BW 1500-2500 gm. 

    ❆2-Moderate: baby who is born at 28-32 wks gestation &/or have BW 1000-1500 gm.  

    ❆3-Extreme: baby who is born before 28 wks gestation &/or have BW < 1000 gm. 
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Incidence 

Prematurity is the greatest risk factor for infant mortality & is the world`s single biggest 

cause of neonatal death & the second leading cause of child deaths after pneumonia, 

65% of infants who died before the age of one year were born prematurely & the NND 

account for 40% of all deaths among children under 5 years of age. 50% of all premature 

birth have no known cause, black women are nearly twice as likely to have their babies 

prematurely compared to white women. Every year, about 15 million babies are born 

prematurely & > 1 in 10 of all babies born are premature.  

Maternal Risk Factors for Prematurity 

Age of the mother: < 16 yrs or > 35 yrs. 

Chronic illness of the mother: as DM, hypertension, kidney disease, malnutrition, SLE, 

may become out of control during pregnancy & in some situations the only way to stop 

the worsening of the condition is to deliver the baby & sometimes the labor will begin 

too early on its own. 

Stress: chronic, high level of psychological stress. 

Short term between pregnancies: the risk of preterm birth is 2 times higher than normal 

if pregnancies are < 6 months apart. 

Multiple pregnancies: cause the uterus to over distend, ẃ can cause labor to start early & 

the risk  é the number of babies. 

Placenta abruption: placenta starts to separates from the uterus before the baby is born, 

can cause extreme blood loss in mom & baby & can be fatal & emergency delivery of the 

baby is necessary. 

PRM: amniotic fluid sac breaks before baby reach full term, some studies link this é 

infection in the uterus, or from placenta praevia. 
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History of premature delivery. 

Congenital anomalies of the uterus, or uterine fibroid. 

Cervical incompetence: weakened cervix that begins to open early. 

Preeclampsia: BP & presence of proteinuria develop after 20th wk of gestation.   

IUI: Toxoplasmosis, Rubella, Syphilis, CMV, Herpes & HIV (TORSCH).  

Use of Tobacco, Nicotine: causes blood vessels in the uterus to contract ŵ can prevent 

nutrients & O2 from getting to the baby or contribute to early labor, also use of Cocaine 

or Amphetamine.  

Lack of prenatal care & low socioeconomic state. 

Preterm characteristics 

Abnormal breathing patterns, shallow, irregular, apneic attacks é period < 10 sec.      

Feeding problem due to trouble sucking or coordinating swallowing & breathing. 

Less activity than FT baby, lower muscle tone & less body fat. 

Soft flexible ears cartilage. 

Thin, shiny skin, transparent (often you can see veins under skin). Lanugo hair. 

Enlarged clitoris (female), small scrotum that has no ridges & undescended testicles 

(male), as usually the testes descend by the 38th wk of gestation.  

Preterm complications: 

RDS: the alveoli of lungs began to form at 26-28 wks of gestation, while the surfactant 

ŵ is important in  surface tension of alveoli & prevention of alveolar wall collapse duri- 

ng expiration started to be produce at 34 wks gestation. 

Retrolental fibroplasia & blindness: if O2 level is too high or ē prolonged period.  

Hypothermia: less able to shiver & to maintain his body temp.  

Hypoglycemia or hypocalcaemia:  convulsions that may result in brain damage. 
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NN jaundice: kernicterus in PT occurs at a lower level of bilirubin than in FT.  Kernicterus 

was found at autopsy of PT babies at levels of 6-7 mg/dl of SB.  

Intra ventricular Hge: é its severe long term effects as CP or deafness ŵ may affect as 

many as 10-15% of significantly PT babies. 

Neonatal infection.   

NEC. 

Management 

Pregnant mother: whom at risk for premature labor between 26-34 wks gestation, to be 

given either betamethasone or dexamethasone to promote fetal lung maturity, betam-

ethasone 12 mg/24 hrs IM for 2 doses or dexamethasone 6 mg/12 hrs IM for 4 doses, 

tocolytics may delay labor a few days & antibiotics if an infection is suspected or present.  

Preterm baby:  Kangaroo care is placing a preterm in an upright position on a mother`s 

bare chest allowing tummy to tummy contact & placing the PT in between the mother`s 

breasts. The baby`s head is turned so that the ear is above the parent`s heart. That is in 

mild case in ŵ the preterm does not need incubator care.  

Incubator care: baby is admitted to high risk nursery & placed in an incubator, for cont-

rolling temp & keeping the baby warm, the babies grow fastest if they are kept warm. 

Respiratory assistance; O2 hood: this is a clean plastic box that is placed over the baby`s 

head & is attached to a tube that pumps O2 to the baby.  

CPAP: for babies who can breathe on own but need help getting air to their lungs. 

Ventilator: for babies unable to breath spontaneously, connected to the ETT é monit-

oring ventilator for FiO2 %, Tv, PIP, PEEP &RR.   

Monitoring: all babies are attached to a heart & breathing monitors while they are in the 

NSCU, these monitors sound & alarm if there is a big change in the baby`s HR, RR, the 
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baby is also attached to a pulse oximeter ŵ records the O2 level in the baby skin, there 

are also temp alarms for the warming beds & incubator. 

Nutrition: providing adequate nutrition to PT infants is a challenging because of inability 

to suck & swallow & the immaturity of bowel function & the high risk of NEC. Disorders 

of fluid & electrolyte are common in NN & a proper understanding of the physiological 

changes in body water & solute after birth is essential to ensure a smooth transition from 

aquatic in utero environment, the newborn kidney has a limited capacity to excrete 

excess H2O & Na+. An overload of fluid or Na+ in the first week of life may result in 

condition like NEC & PDA, also after birth there is a sudden efflux of fluid from the ICF to 

ECF compartment, this  in ECF compartment floods the NN kidneys eventually resulting 

in a salt & H2O diuresis, hence the physiological weight loss in the 1st week of life, this is 

more evident in preterm than term baby. Term infants are expected to lose 10% as 

compared to 15% in preterm.  The preterm baby < 34 wks gestation is unable to coordin- 

ate sucking & swallowing in addition that he/she has limited energy stores ŵ become 

rapidly depleted é starvation. Infants receiving only IV glucose may lose protein stores at 

a rate of up to 1.0 gm/Kg/day.  

Method of feeding depends on the PT individual needs:  

•Orogastric or nasogastric tube feeding for PT baby who is ready to digest breast milk or 

formula but unable yet to suck, swallow & breath in a coordinated manner. 

•IV line: in the scalp, arm, or leg, for short term nutritional support of PT baby é resp 

problem or complications.  

•Central line: for long term nutritional support, using larger veins in the neck, arm, leg 

for the delivery of nutrients & medicines that irritate smaller veins. 

•Umbilical Catheter: for critical cases é breathing problems or complications (the safest  
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& most effective way for babies requiring long term nutritional support). 

Intra Venous Fluid: for mild PT babies anticipated to tolerate enteral feeding & é no 

breathing problem we follow the following schedule; 

Day 1: use G 10%, 60- 80 ml/ Kg /day (Na+ free fluid). 

Day 2-5: G 5% + Saline (ratio 4/1) é daily  20 ml/Kg up to a  maximum of 150-180 ml/ Kg 

/day to be reached by the end of the 1st wk +Ca gluconate 10% 1 ml/Kg/day (amp 10 ml) 

+ Kcl 20% (amp 5 ml) 1 ml/Kg/day to be added after ensuring adequate urine output 

equal to 1 ml/Kg/hour & Kcl level is < 5.5 meq/l + the daily requirement of vitamin & tra-

ce elements using ½-1 amp/day of pediatric multivitamin formula, the 5 ml amp contain 

(vit A 2300 IU, vit D 400 IU, vit E 7 IU, vit K 200 mcg, vit C 80 mg, vit B1 1.2 mg, vit B2 1.4 

mg, vit B6 1 mg, vit B12 1 mcg, biotin 20 mcg, folic acid 14 mcg, niacin 17 mg, pantothenic 

acid 5mg) + additional allowances of IVF equal to 20 ml/Kg/day for PT under radiant heat 

& phototherapy to compensate for fluid loss. 

Total parenteral nutrition: in situations where adequate nutritional support can`t be 

achieved & fat & glycogen stores have been exhausted, infants begin to catabolize pro-

tein stores for energy, for example PT infant 1 Kg weight, the fat contributes only to 1% 

of BW, as compared to a term infant 3.5 Kg where about 16% weight is fat, in addition, 

such PT infants often do not tolerate enteral feeding due to their small stomach capacity 

& immature GIT & gastric empting & intestinal transit times are significantly delayed as 

compared to the term infant, the gut motility does not begin until 32-34 weeks gestation. 

The primary goal of TPN is to provide energy & nutrients in a sufficient quantities to 

allow normal growth. Before using TPN we may try syringe pump of milk & changing milk 

every 4 hours. TPN require central vein access ŵ allow for administration of a solution é 

higher osmolality, either through SVC or UVC ŵ generally placed after birth & removed 
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within 2 weeks due to  risk of infection. Most PT infants <1500 gm BW will need TPN, 

also TPN is needed for larger PT infants when it is anticipated that full enteral feedings 

will be delayed for > 3-5 days to meet energy & nutritional requirements. Using TPN 

necessitate the presence of fluid & nitrogen balance charts, ŵ include the fluid intake & 

output. The fluid output include; urine (70%), insensible water loss (20%) & stool (10%). 

The nitrogen chart record of daily intake of nitrogen (as recorded over the AA solution 

bottle used, how many grams of nitrogen in the amount of amino acids we are giving) & 

the nitrogen output calculated as follow (24 hours urine for nitrogen ÷ 2.14) + 2. 

How we prepare the solution 

Calculate total requirements of fluids & calories according to BW, the PT will need 100-

150 ml & 150-180 calories/day. 

In the first 5 days give Glucose 10 or 20% + Amino Acids sol. + Vit & Trace elements. The 

Amino Acids sol. calculated as; BW (Kg) X 0.6 to get amount of nitrogen (gms)/day, read 

the content of nitrogen recorded on the bottle of Amino Acids solution & accordingly 

determine the amount of Amino Acids sol. to be given. Taking into consideration that 

each gm of protein gives 4 calories. The PT needs 2.5 gm/Kg/day of protein to support 

growth at a rate comparable é the intrauterine rate. 

For each gm nitrogen give 160 calories glucose 10 or 20%. Each gm of COH gives 3.75 

calories & the daily requirement is 10 gm/kg/day. 

Add the daily requirement of vit & trace elements (pediatric multivitamins formula vial).  

From day 6 start to add intralipid 20%, start é 0.5 gm/Kg/day &  gradually 0.5 gm 

every 2 days to a maximum of 5 gm/Kg/day & monitor triglycerides to be kept < 100 mg 

/dl (each gm lipid gives 10 calories & that the daily requirement of lipids is 5 gm/Kg). 

 Do daily estimation of: Ca, Mg, Ph & triglycerides until all indices are stable. 
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Do weekly estimation of: LFT, SB, [total & direct], albumin & triglycerides. 

Caloric requirements 

Infants have high metabolic rate & energy requirements per unit of BW than children & 

adult, baby need about 60 Kcal/Kg/day just to prevent catabolism & sum of 110-120 

Kcal/Kg/day to prevent catabolism & to allow growth. A baby should gain 20-30 gm/day 

over the first month of life, while the EPT will gain about 13-16 gm/day. In TPN for PT we 

start é 80-100 Kcal/Kg/day because energy is not needed to cover fecal losses, nor is 

energy being utilized for thermogenic effect of food.  

Fluids requirements 

Start by total fluid of 80 ml/Kg/day,  gradually 10-20 ml/Kg/day to a maximum of 150 

ml/Kg/day to be reached by end of 1st week. In EPT start by 105 ml/Kg/day & gradually 

10-20 ml/Kg/day to a maximum of 150 ml/Kg/day to be reached by the end of 1st week.  

Electrolytes requirements 

 Na+ 2-5 meq/Kg/day.  

 K+    2-4 meq/Kg/day.  

 Ca+ 2-4 meq/Kg/ day (60 mg elemental Ca/Kg/day).  

 Ph+ 1-2 meq/Kg/day (48 mg/Kg/day).  

Vitamins & Trace elements requirements: ½-1 amp/day, of ped multivitamin formula. 

Heparin: 0.5 unit for each ml of TPN recommended as it  the formation of fibrin sheath 

around the catheter, may reduce phlebitis &  the duration of catheter patency, also 

stimulate release of lipoprotein lipase, ŵ may improve lipid clearance.  

Spending time under bilirubin lights: phototherapy help baby system to break down 

excess bilirubin, because liver can`t process it all, baby wear protector eye mask, his fluid 

intake  by 20% to compensate for fluid loss. 
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Receiving blood transfusion: because the preemies may have an underdeveloped ability 

to make his/her own RBCs, blood transfusion may be needed to  blood volume, 

especially if the baby had several blood samples drawn for him.  

Medications & Precautions 

Surfactant instillation in trachea for babies < 30 wks gestation, Alveofact 50 mg/1.2 ml/ 

day given through the ETT for 4 consequent days during ŵ the baby on ventilator &  

the PIP for 30 seconds after instillation. Antibiotics are given to cover both gram positive 

& negative bacteria & strict adherence to the nosocomial infection control protocol.    

Nasogastric feeding & expressed breast milk 

Do not start feeds until babies are hemodynamically stable & showing interest in feeding, 

once we decided to start enteral feeding, we select the method, amount & frequency. 

Initiate feeds é breast milk whenever possible, this  the risk of NEC 4 folds, the expre-

ssed breast milk is the ideal to initiate é, so that the infant gets the benefits of feeding 

colostrum, if not possible, feeding through milk pump é either breast milk or PT formula 

using amount equal to 20-40 ml/Kg/day & changing the milk /3 hours, as continuous drip 

through the NGT. If we decided to give 2 hourly feeding we start é 2 ml/feed & gradually 

 the amount 1 ml/12 hours to a maximum of 20 ml/feed to be reached by the end of 1st 

week, at the same time we have to do test feed before each feed (is very important), if 

there is residual milk > 25% of the previous feed we have to  the amount of subsequent  

feed or delay it. In case of good tolerance we shift to ½ strength then full strength PT 

formula & when baby is strong enough to suck, breast or bottle feeding is often possible 

NB: NEC is a potentially life threatening infection & the risk factor  é prematurity, early 

feeding, high concentrated milk formula, IUGR, infection & umbilical catheterization.  
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SMALL FOR GESTATIONAL AGE 

 
                                   

SGA refers to a, fetus that has failed to achieve a specific biometric or estimated weight 

threshold by a specific gestational age, it describe fetus or NN whose weight &/or crown 

heel length is at least -2 SD below the mean for an appropriate reference population. It is 

becoming increasingly recognized that being born SGA carries an elevated risk of develo-

ping metabolic disease in later life, particularly obesity, insulin resistance & dyslipidemia.  

Incidence: depending on geographical region, it is between 8-28% of all infants born wor-

ld-wide, including low, very low & ELBW.  

Causes 

Maternal factors: Preeclampsia. Hypertension. APHge. Chronic illness. Chronic inf-

ection. SLE. Anaemia. Malnutrition. Malignancy. Abnormal uterus. Uterine fibroi- 

ds. Abnormal placenta. Placental infarcts. Partial abruption. Placental hematoma. 

Age < 16 or > 35 yrs. Drug use. Smoking. Alcohol intake. 

Fetal factors: Multiple births.  Congenital malformation.  IUI.  IEM.  

Environmental problems: High attitude.  Pollution. Toxic substance.    

Clinical Picture 

SGA. Wasted look. Dull hair. Poor skin turgo. Hypothermia: cold skin of trunk 

& extremities. Poor feeding & sucking. Shallow respiration & cyanosis. Diminish- 

ed activity & weak cry. Hypoglycaemia. 
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Complications 

Perinatal asphyxia. 

Polycythemia. 

Aspiration pneumonia. 

Hypothermia. 

Hypoglycemia. 

Hypocalcaemia. 

Diagnosis 

*U/S: CRL & BPD. 

*Date of last menstrual period. 

*Inadequate maternal weight gain & fundal height <expected for gestational age. 

*Non reassuring NST. 

*Biophysical profile. 

*Assessment of placental function. 

Management 

To guard against hypoglycemia & hypothermia. It is  extremely important to treat hypogl-  

ycemia to prevent CNS damage, as the brain need glucose, early  feeding is recommend-

ed, using glucose 10% either PO/IV, it is extremely important to ensure normal body te-

mperature & the immediate precautions to be taken immediately after birth. In normal 

term baby delivered into warm environment, rectal temp may drop by 1-20C shortly after 

birth & may not achieve normal stable body temp until the age of 4-8 hours, while in 

LBW baby the  in body temperature may be much greater & more rapid unless special 

precautions are taken immediately after birth as the baby lose 0.25 0C/minute if not 

protected.  So SGA Baby should be warmed quickly by wrapping in warm towel & use of  
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extra clothes or blankets to keep the body warm, if baby in incubator increasing the 

incubator`s temperature to achieve the NTE, use hot water bottle (50 0C). Also the  given 

food or even IVFs should be warmed in addition to avoidance of baby exposure to direct 

source of air draft & to check baby`s temperature frequently. 

*Mild hypothermia:                baby`s temp < 36 0C. 

*Moderate hypothermia:      baby`s temp <35.5 0C. 

*Severe hypothermia:            baby`s temp < 35 0C. 

The effect of cold stress include; hypoxia &  of O2 need, cold stress also cause  in surf-

actant production leading to respiratory distress, hypoglycemia, metabolic acidosis, jau-

ndice, hyperviscosity & polycythemia (more RBCs than normal, as the baby responds to 

hypoxia by making more RBCs), partial exchange transfusion may be needed for polycy-

themia, using albumin 5% if Hb > 20 gm &  Hct >65.  
 

 

 

 

 

 



105 
 

PERINATOLOGY                                                                                                                                                                                   

LARGE FOR GESTATIONAL AGE 

      
Infant whose BW is ≥ the 90th percentile (> +2 SD) on the intra uterine growth curve, the 

baby may be PT, Post Term, or Term. LGA does not mean post maturity. Other than 

genetically determined size, the major cause of an infant`s being LGA is maternal DM. 

The macrosomia results from the anabolic effects of high fetal insulin levels produced in 

response to excessive blood glucose during gestation as insulin act during intrauterine 

life as the growth hormone. The less well controlled the mother diabetes during pregna-

ncy, the more severe the fetus macrosomia. A rare non genetic cause of macrosomia is 

Beckwith-Wiedemann syndrome ŵ characterized by macrosomia, omphalocele, macrog-

lossia & hypoglycemia. 

Causes 

Miscalculation of the date of conception.  Maternal DM.  Genetic predisposition. 

Beckwith Wiedemann syndrome. Infants é erythroblastosis fetalis. 

Clinical picture 

Large. Obese. Plethoric. Poor motor skills. Poor feeders. Difficult to arouse. 

RDS.  & Hyperbilirubinemia. 



106 
 

PERINATOLOGY                                                                                                                                                                                                          LARGE FOR GESTATIONAL AGE 

Complications 

Perinatal asphyxia. Difficult labor. CS.  Birth injuries. Hypoglycemia. Polycyt-

hemia.   Susceptibility to infection.  

Management 

# Induction of labor at 37 wks is recommended. 

# Monitor for hypoglycemia & Polycythemia (Hb & Hct). 

# Early feeding to keep blood sugar > 25 mg/dl.                                         
 

POST TERM BABY 

 
Post term pregnancy is a common situation seen in 5-10% of all pregnancies, it cause 

anxiety for both women & obstetricians, because it perceived as being a cause of  risk 

to the fetus.  

Definition 

Post term baby is ≥42 weeks (≥ 294 days), while post maturity syndrome is IUGR  associa-

ted é meconium stained amniotic fluid, oligohydramnios, fetal distress, loss of SC fat, dry 

cracked skin reflecting placental insufficiency. 

Causes 

The commonest cause is error in calculation of gestational age. 

History of post term delivery in previous pregnancies.  
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Congenital anomalies like anencephaly ẃ disrupt fetal pituitary adrenal axis & rare 

maternal enzyme deficiency (placental sulphatase). 

In most cases the cause is not known. 

Clinical picture 

Dry peeling skin & green/yellow coloring from meconium staining.  Overgrow nails. 

Abundant scalp hair. Visible creases on palms & soles. Minimal fat deposit.  

Complications 

*The placental function declines sometime around term, this exposes the fetus to a state 

of relative hypoxia ẃ can affect the fetal growth & the biophysical parameters of fetal 

wellbeing. 

*In pregnancies where placenta continues to function well beyond due date, fetus cont-

inue to grow almost at the same rate as in 3rd TM. 

* Maternal morbidity é large for date or macrosomic babies occurs because of  incid-

ence of prolonged labor, shoulder dystocia, this result in an  risk of; pelvic floor trauma, 

instrumental deliveries & CS in 25% of cases. 

*Fetal hypoxia,  liquor are associated é  incidence of meconium stained liquor & abn-

ormal FHR pattern during labor. 

* Risk of PPHge & endometritis. 

*Still birth rate  significantly, it is 0.35/1000 pregnancies at 37 week, while it  to 2.1/ 

1000 pregnancies at 43 week gestation. 

*Meconium aspiration, asphyxia before, during & after delivery. 

*Cord compression (fetal hypoxia). 

*Fractures & peripheral nerve injury as result of difficult labor. 

*IC Hge, pneumonia & septicemia. 
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INTRA UTERINE FETAL DEATH 

 

Seen in 6.9/1000 births. Foetal death prior to the complete expulsion or extraction from 

the mother`s womb after 20 weeks gestation or fetal weight >500 gm when the gestatio-

nal age is unknown. Include; early fetal death 20-27 weeks & late fetal death ≥ 28 weeks. 

Causes 

Maternal factors: Advanced maternal age (>35 yrs). Chronic illness of mother: DM, 

hypertension, nephritis. Preeclampsia. Post term pregnancy. Antepartum asphyxia. 

Placenta abruption. Multiple pregnancy. Rh isoimmunisation. Previous history of 

still birth. Obesity (risk of DM, hypertension, placental dysfunction). Race: the black 

women has higher still birth rate. Low socioeconomic or educational status. Smoking, 

tobacco. Drug abuse. 

Fetal factors: Congenital malformations. IUGR or Prematurity. Male chromosomally 

has poor survival rate than female. IUI usually occur in fetus weight <1000 gm. 

Diagnosis 

Mother reports loss of fetal movements. Fundal height on palpation is < the estimat-

ed gestational age, or fundal height regress es as compared to previous documentation. 

Absence of FHS. 

U/S confirmatory (absence of FH activity).  
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NEONATAL JAUNDICE  

One of the most common conditions requires medical attention in NN. Yellowish discolo-

uration of skin & sclera because of  serum level of bilirubin ŵ may be indirect (unconj- 

ugated) or direct (conjugated). Occur in 60% of term infant & 80% of preterm on first 

week of life. In most cases there is no underlying disease, but some will suffer from path-

ological jaundice. Physiologic jaundice is a normal phenomenon during transition becom- 

es concerning when levels continue to rise. The neurotoxic compartment of bilirubin is 

the unconjugated form. 

Bilirubin Metabolism 

 

Most bilirubin in NN (85%) come from catabolism of Hb, the rest (15%) come from 

myoglobin & cytochromes. One gram of Hb gives about 35 mg bilirubin. Hb breakdown 

into biliverdin + carbon monoxide in the RES, biliverdin acted upon by biliverdin reducta-

se enzyme to be reduce to lipid soluble unconjugated bilirubin (indirect bilirubin), ŵ com-

bine é Y, Z proteins (Ligadin) transporting it to liver where conjugation takes place é 

glucuronide by effect of glucuronyl transferase enzyme to form water soluble conjugated 

bilirubin (direct bilirubin), ŵ excreted in intestine, where part of it reunconjugated & rea- 
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bsorped into blood stream to pass to liver (enterohepatic circulation), another part acted 

upon by bacteria in gut changing it to urobilinogen ŵ again reabsorbed into circulation, 

excreted in urine, another part acted upon by bacteria in gut changing it to stercobilinog-

en, excreted in stool.  

 Unconjugated Hyperbilirubinemia

Physiological jaundice 

Most common cause of jaundice in NN period. It usually appear in 2nd - 3rd day of life in 

FT infant & 3rd - 4th day in PT. Peak usually 6-8 mg/dl & not >12 mg/dl in 3rd day in FT. It is 

usually 10-12 mg/dl & not >15 mg/dl in 5th day in PT. Usually disappear by 4-5 days 

(rarely by 7-10 days) in FT & usually by 7-9 days (rarely by 10 days - 2 weeks) in PT. The 

rise of bilirubin should be not >5 mg/dl/24 hours or not > 0.5 mg/dl/hour.  

Causes of physiological jaundice:  production of bilirubin due to  RBC volume/kg body 

weight &  RBC survival (70-90) days in infant versus 120 days in adult, the breakdown 

of HbF as it is replaced by Hb A, the  ineffective erythropoiesis &  turnover of non Hb 

hem proteins, also absence of intestinal flora & immaturity of liver (conjugation),  hep-

atic excretion of bilirubin. Relatively low activity of glucuronyl transferase.  of enteroh- 

epatic circulation by high level of intestinal B-glucuronidase,  intestinal bacteria,  gut 

motility é poor evacuation of bilirubin laden meconium. Defective uptake of bilirubin 

from plasma by  ligandin (for conjucation) due to  of UDPG-T. 

Physiological jaundice may be exaggerated ( Peak & Duration) by:  

Prematurity.    Breast feeding. Male sex. Cephalohaematoma. Cutaneous bruising. 

    Polycythemia. Weight loss. Dehydration. Caloric deprivation. Delay bowel move-

  ment. Maternal DM. Drug (Vit K3, Novobiocin, Oxytocin). Trisomies (21, 18, 13). 

he jaundice should not be regarded as physiological jaundice & should regarded as path- T
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ological jaundice & must be investigated if:  

 It appears in the 1st 24 hours of life.  

 TSB increasing  >5 mg/dl/24 hour or > 0.5 mg/dl/ hour.  

 TSB > 12 mg/dl in FT or > 14 mg/dl in PT.  

 Duration of jaundice is >10-14 days or present at or beyond age 2 weeks.  

 Direct bilirubin >2 mg/dl at any time or pale stool, dark urine +ve bilirubin.  

ABO incompatibility 

It is unconjugated hyperbilirubinemia, mother usually type O blood group, baby type A or 

B, confirmed by Anti A or Anti B in maternal circulation (IgG type), in addition to positive 

coombs test & reticulocytosis.  

Rh incompatibility 

15% of mothers are Rh -ve, if the baby is Rh +ve, D antigen pass to maternal circulation 

forming anti D ŵ in subsequent pregnancies pass to fetal circulation causing hemolysis, 

first baby usually escape, diagnosis confirmed by Rh grouping, +ve coombs test & reticul-

ocytosis. Management of Rh incompatibility include the Rx of mother during pregnancy 

& during the subsequent ones by giving Anti D human gamma globulin within 72 hr from 

delivery & in the next pregnancy to give 1st dose in last TM & the 2nd dose to be given 

within 72 hr from labor, in addition to testing Rh antibodies in subsequent pregnancy.   

Polycythemia 

Causes: delayed clamping or excessive milking of umbilical cord during labor, SGA, 

Beckwith & Down syndromes, thyrotoxicosis, congenital adrenal hyperplasia.  

Clinical picture: plethoric face, peripheral cyanosis, respiratory distress & may cause NEC, 

renal vein thrombosis, acute tubular necrosis, or cerebral infarcts. 

Diagnosis: Hb > 20 gm/dl., Hct > 65.  
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Management: partial exchange transfusion using albumin.  

 
Blood volume = 70-90 ml/kg for term & 85-110 ml/kg for preterm infants  

Breast milk jaundice 

One of the causes  of prolonged  NN unconjugated hyperbilirubinemia when baby may or 

may not has physiological jaundice at beginning, develop significance  of bilirubin 

between  1st & 2nd wk (usually after 7th day) of life, reach  maximum 10-30 mg/dl during  

2nd - 3rd wk. The cause is unclear & number of theories have been suggested e.g. during 

the first few days baby on breast feeding is not getting enough nutrients & fluids 

necessary to help their body to breakdown & excrete bilirubin, the delayed passage of 

meconium, the  of enterohepatic circulation leading to hyperbilirubinemia, presence of 

5 α 20 pregnandiol in mother milk, ŵ is abnormal metabolite of progesterone inhibit 

conjugation of bilirubin. If breast feeding continue the jaundice persist for 3-10 wks at 

lower level, but if we stop breast feeding there will be rapid  to reach normal level 

within few days éout return of hyperbilirubinemia when restart breast feeding. Before Rx 

of breast milk jaundice we have to exclude other causes of unconjugated hyperbilirubin-

emia as hemolysis, hypothyroidism. For Rx we have to stop breast feeding for 1-2 days. 

Sometimes phototherapy may be needed, very rarely kernicterus has been reported. 

Excessive swallowing of maternal blood 

Baby may vomit blood as a result of excessive swallowing of maternal blood during labor. 

Diagnosed by APT test; 3 drops of vomited blood + 0.5 ml water +1 ml sodium chloride, if 

brown color developed it indicates that blood is of maternal origin (Hb A) resulting from 

swallowing  maternal blood & is reassuring. If no color change occur this means that 

blood in the vomit is of fetal origin (Hb F) & will need further investigations for the cause.  



113 
 

PERINATOLOGY                                                                                                                                                                                          UNCONJUGATED HYPERBILIRUBINEMIA 

Red blood cells enzymes deficiency 

1- Glucose 6 phosphate dehydrogenase deficiency 

X Linked Recessive, Chromosome, Gene G6PD, Location X q 28.  

Incidence 

Common in Negros & Middle East. Occur in 11-13% of African Americans. Estimated 400 

million people worldwide carry the gene.  

Result from break down of RBCs, ẃ can be triggered by infections, severe stress & certain 

foods. Episodic haemolysis from fava beans, oxidant drugs (especially Primaquine, 

Sulpha, Amiodarone, Antimalarial, Nitrofurantoin, Antihistaminics, Antituberculous, Asp-

irin). G6PDD is a significant cause of mild to severe jaundice in NN. 

Clinical picture 

    Anaemia. Fatigue. Tachycardia. Shortness of breath. Dark urine. Splenomegaly. 

Diagnosis 

    CBC/Blood smear & G6PD levels. Pts are less susceptible to malaria.   
 

  

                                                                     
                                 B. Smear- G6PD, showing Heinz                   Blood Smear- G6PD, showing Bite cells.  
                                 Bodies (denatured haemoglobin)            Prussian blue staining (detects hemosiderin) 

Differential Diagnosis 

Sickle cell disease (painful crisis). Pyruvate kinase deficiency (hemolysis not precipitated 

by drugs or infections). 

Management 

                                 Avoidance of precipitating factors.  

                                  Gradually improve by age.  
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2- Pyruvate kinase deficiency 

Is AR inheritance, common in people of Northern Europe. The enzyme required for 

production of ATP in RBC`s, deficiency leads to  RBC`s life span & hemolysis. Diagnosed 

by estimation of blood level of pyruvate kinase.  

Abnormalities of shape of RBCs 

Hereditary Spherocytosis, Elleptocytosis, or Stomatocytosis 

Is AD inheritance. Incidence: 1/5000 life birth. Unusual in NN period. Characterized by; 

blood hemolysis & hyperbilirubinemia. Diagnosed by blood smear examination, marked 

 in reticulocytic count & osmotic fragility. 

Sepsis:  secondary to hemolysis. Impairment of bilirubin conjugation. 

Sequestration: blood in body cavities as the body metabolizes Hb, as in case of cephaloh-

aematoma, subdural, subgaleal hematoma & é excessive bruising. 

Transient Familial NN Hyperbilirubinemia 

Disorder of conjugation, NN develop severe  non hemolytic hyperbilirubinemia, their 

serum contains high conc. of glucuronyl transferase inhibitors ŵ  by about 14 days of 

life & consequently hyperbilirubinemia resolves, so no specific Rx usually needed. 

Intestinal obstruction 

Causes  of enterohepatic circulation, as in pyloric stenosis, cong. atresia, malrotation, 

Hirshsprung, cystic fibrosis (each gm of meconium contain 1 mg of bilirubin). 

Deficiency of bilirubin receptors or carriers 

Deficiency of Y & Z “Lignadin“ or competitive inhibition by drugs as  valium or Lasix. 

Crigler Najjar Syndrome 

Familial non hemolytic unconjugated hyperbilirubinemia, is inherited deficiency of conj-

ugation of bilirubin. Different degrees of  in hepatic Uridine 5'-Di-Phospho-Glucuronos- 
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yl Transferase UDPG-T, it include 2 types;  

Crigler Najjar type 1 

AR, complete abscence of the enzyme, rare, incidence  1/1000.000 live births. Both 

parents show abnormal LFTs. Clinically presented é severe unconjugated hyperbilrubine 

mia é no hemolysis, develop in the first 3 days of life ŵ may reach 25-35 mg/dL during 

the 1st month & may continue after that. kernicterus is common.  

Diagnosis 

Based on High level of unconjugated bilirubin é no hemolysis 

Bilirubin in bile < 10 mg/dl in contrast to normal 50-100 mg/dl. 

No response to Phenobarbitone (differentiated from type 2). 

Definitive diagnosis is established by measuring hepatic glucuronyl transferase activity 

in liver specimen. Done by close biopsy not open because surgery & anesthesia may 

precipitate kernicterus. 

Treatment 

May need continuous phototherapy & repeated exchange transfusion to prevent kernic-

terus. After the NN period the risk of kernicterus still present but é level >35 mg/dl so we 

have to put the baby on phototherapy (usually we put children during night). Cholesty-

ramine or agar used to bind photobilirubin product & thus interfere é enterohepatic 

circulation. Rx of infection or any illness to prevent development of kernicterus. Orthot-

opic hepatic transplant cure disease. Plasmapheresis. Metacloporphyrin may be used ŵ 

prevent hemeoxygenase so inhibit formation of bilirubin. Genetic engineered enzyme 

replacement, Liver direct gene therapy & hepatocyte transplant remain option in future.   

Crigler Najjar type 2 

AD, partial defect in hepatic UDPG-T, one of the parents show abnormal LFTs. Jaundice  
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usually not exceeding 20 mg/dl. Persist into adulthood. May be present similar to Type 1 

or may be less severe even occasionally éout NN manifestation. When present in NN 

period unconjugated hyperbilirubinemia usually occurred in the first 3 days. TSB level 

may compatible é physiological or pathological level. Jaundice persists in & after 3rd week 

between 1.5-22 mg/dl. Stool color is normal. Bilirubin in bile is nearly normal.  

Treatment: responds dramatically to phenobarbital 5 mg/kg/day for 7-10 days.   

 Conjugated hyperbilirubinemia

                                 Indicate liver disease, the direct SB >20% of total SB. 

Neonatal hepatitis syndrome 

Nonspecific hepatic inflammation, develop 2ry to IUI, IEM, endocrinal disorders as hypo-

thyroidism, hypopituitarism. Characterized by dark urine, pale yellow stools, poor 

feeding, hepatosplenomegaly, bleeding from vit K deficiency & abnormal LFTs.  
 

Biliary Atresia 

Either atresia, hypoplasia, or choleducal cyst. Early diagnosis carry good prognosis as it 

prevent intrahepatic damage. Investigations include; U/S abdomen, LFTs, operative chol-

angiography is diagnostic (checking BT, CT & platelet before doing it). 
 

Cystic fibrosis 

AR, common in Europe, 1/2500 live births. Affect lungs, digestive tract & pancreas by 

viscous secretions. Characterized by; poor growth, steatorrhoea (pancreatic insuffici-

ency), chest infection, cough, wheezing, dyspnea, meconium ileus, salty taste skin. 

Diagnosis: sweat chloride test at age 2-6 wks, measure conc. of Cl+ & Na+ excreted in 

sweat (collect 40 mg of sweat, it is +ve if contain >50 meq/l). 
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Intrauterine Infection 

 Toxoplasmosis (IgM toxoplasma specific antibodies). 

 Rubella (IgM rubella specific antibodies). 

 CMV (IgM CMV specific antibodies). 

 Herpes (viral culture of vesicle scraping).  

 Syphilis (FTA-ABS test, VDRL).  

 Hepatitis B (HBsAg, anti HBc IgM, HBV DNA-PCR). 

Endocrinal disorders 

Congenital hypothyroidism 

Many countries do screening program for congenital hypothyroidism on 7th-10th day of 

life, if TSH is high, confirmatory test by T3 & T4 to be done. Hypothyroidism should be 

exclude in every infant. 

Incidence: 1/3000 live births. 

Clinical picture: usually present é unconjugated hyperbilirubinemia, but may be conjugat- 

ed & associated é NHS. Characterized by; prolonged jaundice, lethargy, reluctant to feed 

(physically &mentally constipated baby), big tongue, cold skin & delayed milestones. 

Investigations: TSH, T3, T4, & also bone age for detection of the delayed bone age. 

Management: Rx of jaundice & compensation  for hypothyroidism by using Eltroxin 50, 

100 ug tab, 4 ug/Kg/day as early as possible to protect the baby from MR & to allow 

normal growth & development. 

Hypopituitarism 

Pituitary adrenal dysfunction. 50% of cases associated é NHS. May be due to hypoth-

alamic deficiency of anterior/posterior pituitary function. 
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Chromosomal anomalies 

Trisomy 21, 18 & Alagille sy, diagnosed by its characteristic features & karyotype studies.  

Causes of jaundice in the 1st 24 hr 

Hemolysis (ABO & Rh incompatibilities, G6PD, pyruvate kinase def, spherocytosis). 

Concealed Hge (cephalohaematoma, hepatic & splenic Hge).  

Sepsis.   

IUI. 

Causes of prolonged jaundice 

    “jaundice is prolonged if the duration > 2 wk & may persist in & beyond 1st month”.  

Breast milk jaundice.  

IUI.   

Idiopathic NN hepatitis.   

Biliary atresia.   

Hemolysis & inspisiated bile syndrome follows hemolytic anemia..   

Hypothyroidism.   

Hereditary glucuronyl transferase deficiency (Crigler Najjar syndrome).   

Intestinal obstruction (Pyloric  stenosis).   

Hyper alimentation & cholestasis.   

IEM “Galactosaemia”.   

Clinical criteria to assess neonatal jaundice  

Body area Bilirubin range mg/dl 

Face 4-8 

Upper trunk 5-12 

Lower trunk & Thigh 8-16 

Arms & Lower legs 1-18 

Palms & Soles >15                                                      
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Routine Investigations for NN jaundice 
 

1. Hb. 

2. Retic count. 

3. Serum bilirubin total & direct. 
4. Coombs test direct & indirect. 

5. Rh grouping. 
 

Specific Investigations for NN jaundice 
 

 Haemolysis: Rh grouping, CBC, retic count, RBCs appearance, direct coombs, G6PD. 

 Infection: TORSCH screening. 

 Endocrinal: thyroid function tests: TSH, T3, T4..  

 Metabolic disorders: reducing substance in urine, amino acids.  

 Biliary atresia, Choleducal cyst: U/S abdomen. 

 Others: Hb electrophoresis, G6PD, UDPGT enzyme.   
 

 

Kernicterus 

Is a neurological  syndrome result from the deposition of unconjugated (indirect) biliru- 

bin in the brain cell especially basal ganglia, so unconjugated bilirubin is toxic to CNS & 

when bilirubin exceed bilirubin binding capacity of albumin, the free bilirubin will cross  

BBB & diffuse to brain cell & cause cell damage & Kernicterus. The precise level of indire- 

ct bilirubin ŵ is toxic to brain & the duration of exposure was unknown but Kernicterus is 

unusual & rare in healthy FT at bilirubin <25 mg/dl é no hemolysis. There is some risk 

factor that  the possibility of Kernicterus at lower level of bilirubin ŵ may damage BBB 

or bilirubin binding capacity of albumin as hemolysis, hyperosmolality, IV Hge, acidosis,  

hypoalbuminemia, hypothermia, drug, hypoglycemia, hypoxia, sepsis, asphyxia, meningi-

tis & prematurity. So for example LBW infant develop Kernicterus at lower SB level than 

20-25 mg/dl or even 6-7 mg/dl in VLBW as seen in autopsy.  
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Clinical manifestations 

Symptoms of Kernicterus usually appear at age 2-5 days in FT & 7th day in PT, but it can 

occur at any time in NN period. The early signs are usually indistinguishable from sepsis, 

asphyxia, hypoglycemia & ICHge, include poor feeding, lethargy, loss of Moro reflex, hyp-

otonia, high pitch cry, irritability. Then at end of 1st & 2nd week the infant become gravely  

ill, prostrated, RD, pulmonary Hge, bulging fontanels,  tendon reflex, twitching of face 

or limbs, hypertonia of extensor muscles, opisthotonos, shrill high pitch cry, convulsion, 

rigidity is rare. Many infant who reach this stage die & most of survival usually develop 

later complete neurological syndromes but may appear to recover for 2-3 month (appear 

é little abnormality). 

Later in the 1st yr opisthotonos, muscle rigidity, deep tendon reflexes, irregular move-

ment, hypertonia, obligatory tonic neck reflex & convulsion.  

In 2nd yr opisthotonos, seizure abate but irregular involuntary movement rigidity, hyper- 

tonia or in some hypotonia  steadily. 

By 3rd yr complete neurological syndrome develop ŵ include; chorioathetosis, involunta- 

ry muscle spasm, extrapyramidal signs, fit, MR, dysarthritic speech, high frequency heari-

ng loss, spastic quadriplegia. Pyramidal signs, hypotonia, ataxia may occur in few.   

Prevention 

Screening for hyperbilirubinemia &presence of risk factors in the first 24- 48 hr of life to 

detect infants at high risk for severe jaundice by physical exam & investigations. Early 

measurement & follow up of SB level in any jaundiced baby & Rx accordingly. Check bilir- 

ubin in jaundiced baby in the 1st day of life & to be evaluated for possible hemolytic dise-

ase. Avoid visual assessment in estimation of jaundice severity. Parental communication 

to concerns about infant's skin color & education about potential risks & neurotoxicity.  
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Mothers should be advised to nurse infant every 2-3 hrs in order to ensure adequate 

hydration & caloric intake & to avoid routine supplementation é water or glucose water. 

Rx of condition that  risk of Kernicterus, as sepsis, acidosis. Prevention of Rh isoimmu-

nisation where any pregnant Rh -ve woman, giving her human anti D globulin when she  

delivered Rh +ve baby or develop abortion.  

Management of neonatal jaundice 
 

 

 
Phototherapy 

  Serum  
  Bilirubin 

        Day   one 
 <2.5 kg     >< 2.5 kg 

         Day two  
  <2.5 kg        >< 2.5 kg 

       Day three or more 
    <2.5 kg        > 2.5 kg 

      0- 4 mg/dl    

       5  -  9      Phototherapy  

      10 – 14  Exchange 
 

                           Phototherapy 

     15 – 19                                 Exchange          Phototherapy 

     20 or more                                                     Exchange 

 

Used for FT baby é SB > 14 mg/dl in 2nd or 3rd day of life. Blue light, wave length 450-460 

nm from distance of 45 cm. Phototherapy result in photo isomerization (formation of 

photo bilirubin) ŵ is nontoxic isomer, water soluble excreted in urine & stool. Either 

through continuous method: exposure 18 hrs, taking baby out for each time of feeding,  
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or intermittent method: 15 min on phototherapy, 45 min off. Eyes must be protected by 

mask. Fluid intake to be  20% to compensate for fluid loss from heat. 

Blood Exchange Transfusion 

This procedure, used most commonly to treat severe unconjugated hyperbilirubinemia 

(SB > 19.5 mg/dl).  

Technique of blood exchange transfusion 

All BET are to be conducted in NICU level III. 

Before exchange: 10% albumin, 1 gm/Kg IV over 2 hrs, to  bilirubin conjugation. 

Exchange should be done under radiant warmer. 

Donor blood, warmed to temp < 37 oC. 

Monitoring baby BP, RR, HR, general condition. 

BET kit contains catheters, stopcock, waste bag, Ca gluconate sol. 10%. 

Fresh whole blood, same baby group & Rh. In emergency we use group O Rh-ve. 

Exchange volume generally twice infant BV this remove 88% of infant RBCs. 

BV in FT infant is 70-90 ml/Kg & PT infant it is 85-110 ml/Kg, for purpose of simplicity 

approximate 90 ml/Kg will be used for both. 

Complete aseptic conditions, sterilization of area thoroughly, put sterile towels to 

cover abdomen, insert catheter, push-pull technique through umbilical vein, tip of 

catheter should be in IVC just above diaphragm. 

Withdraw 10 ml in FT & 5 ml in PT each time over 2 minutes  duration & push them to 

waste bag using the stopcock, take same amount from fresh whole blood infuse them 

slightly faster to infant using the stopcock. In case of crying, irritability or  HR, slow 

down the procedure. 

Total duration for exchange is 2-4 hrs. 
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Ca gluconate 10%, 1 ml IV every 100 ml blood exchange to be given. 

Check BS of infant every 30 min during exchange. 

At end of exchange, blood sample se-nt for Na+, glucose, TSB & DSB, Hb & Hct. 

Rebound  of SB occurs after 2 hrs then it . Check it 6 hourly/ 

Feeding allowed 2-4 hrs after exchange. 

Complications of BET 

•Hypocalcaemia (citrated BL), Hypokalaemia (old blood). 

•Hypoglycaemia. 

•Blood group incompatibility. 

•Embolism. 

•NEC. 

•Cardiac arrhythmia. 

Criteria for control 

                    Total SB < 13 mg. 

                    Daily rise of SB < 0.5 mg. 

                      Direct SB < 1.5 mg. 
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NECROTIZING ENTEROCOLITIS 

 
Seen in 3/1000 of live births, 90% of cases are seen in PT & 10% in term babies. It is the 

most common GIT emergency in PT, of unknown etiology but may occur as epidemic in 

the word raising the question of being bacteriological in origin, represent 5% of all 

admission to the NICU, result from inflammation & necrosis of intestinal walls, commonly 

affect terminal ileum & proximal colon, onset within the 1st-3rd  wk of life, perforation is 

serious complication requiring immediate surgery & occurs in late stage,  commonly 

occurs within 48-72 hrs after pneumatosis intestinalis or portal venous gas detection.  

Precipitating factors 

Prematurity: inadequate perfusion of gut mucosa, perinatal hypoxia. 

SGA: more é BW < 1500 gm. 

PRM. 

Placenta abruption. 

Low Apgar score. 

Maternal preeclampsia. 

Antenatal cocaine abuseGastroschissis. 

Cardiopulmonary diseases; cyanotic CHD,PDA, RDS, lead to COP & perfusion of GIT.  

Aggressive advancement of enteral feeding, early introduction of feed, over feeding,  
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hyperosmolar feeding, or hyper osmolality of the IVFs. 

Umbilical catheterization, blood exchange transfusion. 

Polycythemia & thrombocytopenia. 

Hypothermia & Septicemia  Hypothyroidism. 

Clinical picture 

         Bell`s staging criteria include; “systemic, intestinal & radiological assessment”  

Stage I suspected: temp instability, lethargy, poor feeding, mild abdominal distension, 

vomiting ŵ may be projectile, bile stained, normal abdominal X ray. 

Stage II definite: metabolic acidosis, thrombocytopenia,  intestinal sounds, abdo-

minal wall oedema & tenderness, abdomen XR shows ileus & pneumatosis intestinalis. 

Stage III advanced: hypotension, toxic, apnea, DIC, neutropenia, occult or bloody stool, 

anuria, marked abdominal tenderness, distension, abdominal wall erythema, petechiae 

or bruises, abdominal masses & characteristic doughy sensation of abdomen, absent 

intestinal sounds, abdominal  X ray shows portal vein gas, ascites, lastly perforation & 

pneumoperitoneum. DIC occur generally in severe illness as late stage of NEC, asphyxia 

or sepsis. DIC characterized by consumption of all clotting factors é  in FDPs & throm-

bocytopenia, all clotting tests are prolonged (PT, CT, APT), it carries poor prognosis”.  

Investigations 

 X ray Abdomen: erect, supine, lateral horizontal, daily for early detection of intest-  

inal perforation, immediate surgical consultation, pneumatosis intestinalis (presencece 

of submucosal, subserosal air on intestinal wall), portal vein gas (extension of gas into 

portal vein), pneumoperitoneum (air in abdominal cavity) or under diaphragm. 

CBC: thrombocytopenia & neutropenia. 

Electrolytes: hyponatremia, hyperkalemia & hypoproteinemia.  
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Management 

NPO Nasogastric suctioning two hourly: for gastric decompression. Removal of 

umbilical catheter & placement of peripheral line. Fluid chart: for the intake & out-put 

TPN: starting from the 3rd day to assure adequate nutritional growth. Check CBC, 

platelet, electrolytes every 12-24 hrs. IV antibiotics to cover a broad range of aerobic & 

anaerobic intestinal bacteria: Ampicillin 1000 mg vial, 100 mg /Kg/day ÷ 4 doses IV + 

Gentamicin 3 mg /Kg/day ÷ 2 IV or IM + Flagyl 15 mg/Kg/day as continues infusion IV, 

bottle 500 mg in 100 ml sol + Oral Neomycin, 500 mg tab. 25 mg/Kg/ day ÷ 4 for 3 days. 

Dopamine infusion: improve intestinal, renal perfusion &  COP. Dopamine amp 10 ml 

contain 250 mg, dose 2-5 ug/Kg/min. How to calculate the dose of Dopamine?  BW X 3 = 

amount to be given in milligrams, to be diluted é 50 ml glucose 5% & give through 

infusion set, at a rate of 2 ml/hr, ŵ is equal to 2 ug/ min, dose can  up to 5ug/min. 

Higher doses of Dopamine > 5ug/min possess inotropic & chronotropic effect on heart + 

peripheral vasoconstriction. Blood transfusion or fresh frozen plasma or 5% albumin 

10-20ml/Kg. Platelet concentrate transfusion (1 unit/5 kg BW). Severe cases: ABGs, 

acid base regulation, O2 supply & mechanical ventilation may needed. Surgical interv-

ention é the occurrence of perforation. 

Prophylactic measures 

Avoidance of premature birth.  

Antenatal steroids for at risk babies (PT < 34 wk). 

Early institution of minimal enteral feeding (human milk have a protective factors & 

significantly lower the risk) &avoidance of hypertonic formula.  

Limiting duration of empiric antibiotics to < 5 days & prompt Rx of polycythemia.  

Placement of umbilical artery catheters é tip below level of inferior mesenteric artery. 
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NEONATAL CONVULSIONS 

                  Seizures in the NN period constitute a medical emergency.  

Incidence: 1.5-3.5/1000 live term births & 10-130 /1000 live PT births.    

Causes 

1- HIE (40-60%): the commonest cause 2ry to perinatal asphyxia, usually present within 

the first 24 hrs of life. 

2- IC Hge (30%): seen in the second to seventh day of life, include intraventricular Hge 

(mostly in PT), intracerebral, subdural, or subarachnoid He (mostly in term babies). 

3- Infection (5%): bacterial or viral meningitis, encephalitis, meningoencephalitis secon-

dary to IUI may presented as seizures in the NN period, septicemia, tetanus, severe RD. 

4- Metabolic (3%): hypoglycemia, hypocalcaemia, hypo/hypernatremia, pyridoxine depe-

ndency, IEM as nonketotic hyperglycinemia, gamma aminobutyric acid transaminase 

deficiency, glucose transporter type 1, cerebral creatine deficiency. 

5- Congenital: chromosomal anomalies, congenital brain anomalies, cerebral dysgenesis, 

hydrocephaly, microcephaly,  neurodegenerative disorders, neuronal migration defects 

(lissencephaly, pachygyria, schizencephaly) are rare causes of seizures in NN.  

6-Miscellaneous (4%): as é polycythemia, maternal narcotic withdrawal. In older age 

Rey`s syndrome ẃ is associated ē hepatic encephalopathy, severe hypoglycemia, hy-

perammonemia & abnormal LFTs.  Tetany is associated ē low Ca+, high Ph+ & normal 

serum alkaline phosphatase & X ray skull may show basal ganglia calcification. 

Classification 

Subtle seizures: 50% of cases of seizures, are the commonest type of seizures in the NN 

period, it may be difficult to differentiate it from extremes of NN behavior, many subtle 

seizures are thought to arise from the basal ganglia as a result of diminished cortical inhi- 
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bition, further depression of the cortex é anticonvulsant may not alter these seizures, 

more common in FT than PT infants, occur in babies é severe global insult e.g. HIE & IV 

Hge. Occur in the form of:- 

*Ocular movements é eyelid blinking or fluttering, nystagmus, jerky movements, rolling 

up of eyes, fixation of gaze. 

*Oral-buccal-lingual movements; sucking, smacking, chewing & tongue protrusions. 

*Progressive movements; crowing, swimming, pedaling, bicycling, limb boxing. 

*Autonomic phenomena; tachycardia, bradycardia.   *Apnea 

*Complex purposeless movements; sudden arousal é crying & limb hyperactivity.  

Colonic seizures: 25% more common in term babies, consciousness usually preserved, 

occur é HIE & birth trauma, often signals focal cerebral injury (cerebral artery infarction), 

or metabolic disease, either colonic-focal, multifocal, or rhythmic jerks (1-3/sec.) localize 

in a small part of the body, face, limbs, or axial muscles, or twitching migrate haphazardly 

from one limb to another. 

Myoclonic seizures: 20% carry the worst prognosis, more frequent in PT, associated é the 

most severe brain damage, seen in developmental defects & anencephaly, seen also é 

drug withdrawal (especially opiates), are rapid, single or arrhythmic repetitive jerks, may 

affect a finger, limb, or whole body, may mimic the Moro reflex (resemble salaam spasm) 

or startling responses, most likely associated é EEG changes. 

Tonic: 5% more common in preterm & often signals severe ICHge, also seen in kernicter-

us. May resemble decerebrate (tonic extension of all limbs) or decorticate posturing 

(flexion of upper limbs & extension of lower limbs), deviation of the head, eye signs, hea-

vy breathing, apnea.  30% have EEG correlation, often difficult to treat é anticovulsants.  
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Diagnosis 

Careful study of maternal chart, history of perinatal asphyxia, or birth trauma, maternal 

drug abuse, family history of seizures, maternal diabetes, presence of bulging fontanels 

may suggestive of meningitis or IC Hge, the  wide  variety  of  presentation depending 

upon the etiology includes; seizures, irritability, lethargy, hypotonia, apneic attacks, tach-

ycardia, hypothermia, focal neurological signs, cranial nerve palsy, horizontal  deviation 

of eyes, +ve Kernig`s sign (inability to extend the knee when the leg flexed at the hip), 

+ve Brudziniski`s sign (flexion of head accompanied by flexion of lower limbs).  

Diagnosis according to time of onset of seizures 

Time of onset: during the  1st -3rd day of life 

IC Hge Hypoglycemia  Hypocalcaemia  Hypo/Hypernatremia  Pyridoxine deficiency 

Congenital cerebral malformations  Narcotic withdrawal. 

Time of onset during the 4th -7th day of life 

Meningitis. Encephalitis. Hypomagnesaemia. IUI (TORSCH). Kernicterus. Tet-

anus. Developmental malformation.  Pyridoxine dependency. 

Differential Diagnosis 

Normal behavior: stretching, nonspecific random movement, random sucking, coughing 

or gagging, benign neonatal myoclonus ŵ occurs during active sleep (rapid eye move-

ments).  

Jitteriness: occurs primarily in response to minor stimuli in the form of rapid, oscillatory, 

tremors & movements cease when limbs is held or flexed, associated é no ocular 

movements or deviation, may occur while the baby is awake or sleep. 

Benign familial NN seizures: typically occur in first 48-72 hrs of life, does not continue aft-

er NN period, +ve family history of seizures & normal development. 
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Benign idiopathic NN seizures: typically presents at day 5th also called 5th day fits, multifo-

cal in type & no cause detected. 

                                                Neonatal Seizures Vs Jitteriness 

Characteristic Seizures Jitteriness 

Can External Stimulus Initiate? No Yes 

Movements Irregular & Jerky Symmetrical Fine Tremors 

Associated  In Heart Rate Yes No 

Associated Breath Holding +/ - No 

Movements Be Easily Stopped? No. Self-Limited Movement Yes. Gently Holding Limb 
 

Investigations 

CBC, Blood culture. 

Blood glucose, Serum Ca, Mg. 

TORSCH screening.       

Serum & Urine amino acids 

Cranial U/S: is an excellent tool for detection of IV Hge & parenchymal Hge. 

MRI: valuable in detection of subarachnoid/subdural Hge & malformations. 

EEG: may detect burst–suppression pattern, Low voltage, invariant pattern.   

CSF: should be done in all cases as seizures may be the 1st sign of meningitis, it should 

not be omitted even if another etiology such as hypoglycemia is present because menin- 

gitis can often coexist but may be withheld temporarily if severe cardiopulmonary comp-

romise is present in infants é severe birth asphyxia. 
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Lumbar puncture technique 

Under complete aseptic conditions direct the LP needle,  caliber F.G. 21 or 22, between L3 

& L4  vertebrae & towards the umbilicus, the upper border of iliac crest is at the level of 

5th vertebrae, so go up to touch the spine of 4th vertebrae, then introduce the needle into 

the disc space between the 4th & 3rd vertebrae, (if CSF was found to come out under high 

pressure stop the procedure to avoid conning of cerebellum), collect CSF, in 3 test tubes, 

10 drops each, one for cells, other for biochemistry & the last for culture/sensitivity. Take 

blood sample for BS.                              

C.S.F. types of meningitis 

 Cells/mm Protein Sugar Chloride Bacteriology 

Normal value 0-5 mononuclear 20-40mg% 40-80mg% 690-720mg%  

Purulent 

meningitis 

≥500-3000 mainly 

polymorphs. 

 <1/2  

 B. Sugar 

Normal Isolation by  

smear & culture 

TB 

Meningitis 

50-500 mainly  

lymphocytes. 

   smear&culture & 

guina pig inoculat 

Aseptic viral 

meningitis 

 50-500 mainly  

lymphocyte 

  or 

Normal 

Normal Normal Virological 

Studies 

 

Examples of normal & abnormal NN ECG 
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Management 

Hypothermia has recently become a standard Rx for HIE & has been shown to improve 

outcome, the Therapeutic hypothermia should be considered for infants born at term or 

near term é evolving moderate to severe HIE (é its protocol & follow up). Induced hypo-

thermia (33.5-34.5oC) implemented within 6 hrs of birth in term infants at highest risk for 

brain injury & é further Rx in NICU is associated é significantly fewer deaths & less neuro-

developmental disability, both cooling methods (systemic versus selective head cooling) 

were shown to be effective, started within 6 hrs from birth, continue for 72 hrs after 

birth & rewarm over at least 4 hrs, carefully monitor for known adverse effects of cooling 

as thrombocytopenia & hypotension.   

Anticonvulsant: treat é anticonvulsant if the seizure is prolonged (> 3 min), frequent, or 

associated é cardiopulmonary disturbance.  

Phenobarbitone: loading dose 20 mg/Kg I.V. over 10-15 min.(high dose may cause apnea 

/respiratory depression), maintenance dose 2.5-5 mg/Kg once daily, 70% of seizures will 

abate é Phenobarbitone only.  

Phenytoin: adding 2nd drug as Phenytoin may needed. Loading dose 15-20 mg/Kg I.V. é a 

maximum infusion of ½ mg/Kg/min. (high dose may cause hypotension & cardiac arrhyt- 
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hmia), maintenance 4-8 mg/Kg/day. 

Diazepam: is generally avoided in NN period due to its short duration  of action, narrow 

therapeutic index & because of the prese nce of sodium benzoate as a preservative.  

Midazolam, Paraldehyde: are rarely used. 

Correct metabolic disturbances 

Hypoglycemia, glucose 10% 2 ml/Kg I.V. (0.2 gm/Kg) as a bolus followed by continu-ous 

infusion at up to 8 mg/Kg/ min.  

Hypocalcaemia, if serum Ca+ < 7 mg /dl, Ca+ gluconate 10%, 100 mg/Kg slowly over 1-3 

min & strictly I.V. to avoid extravasation & severe tissue necrosis, monitor HR as it cause 

bradycardia & cardiac arrest, followed by maintenance 500 mg/Kg/ day I.V. or P.O. can 

be added to feedings 1-2 ml/feed  é a maximum 12 ml/day.  

Hypomagnesaemia, if serum Mg < 1.5 mg/dl,  MgSO2  10%, 25mg/Kg IV or IM & mainten- 

ance 25 mg/Kg/day ÷ 4 IV or IM an over doses cause bradycardia & heart block. 

Hyponatraemia, Na+ deficit is calculated as; 0.7 X BW X (desired Na+- actual Na+), replace 

half the deficit over 12 hrs.  

Pyridoxine dependency, 10 mg IV & repeat every 10 min till control, maintenance 5 mg/ 

Kg/day orally. 

Prognosis: -Normal outcome 56%. -Neurological sequel 30-40%. -Death 15-25%. - Chronic 

seizures disorders 15-20%. 

Outcome depends on: 

Level of maturity. Etiology. Neurological examination. EEG/Imaging studies. 

Good Prognosis  

 Uncomplicated hypoglycemia.  Narcotic withdrawal.  Subarachnoid Hge. 

Poor prognosis 
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Low Apgar score ≤ 6 at 5 minutes. Onset of seizures within 24 hrs of life. Presence  

of myoclonic attacks. Abnormal EEG. ≥ 3 days uncontrolled fits.  

CEREBRAL PALSY 

A disorder of movement & posture, caused by a non progressive injury to the immature 

brain, during fetal life, infancy, or childhood up to 5 yrs  of age (the period of brain devel-

opment). It is one of the most common disabling conditions affecting children, damage is 

to the cerebral cortex, cerebellum, or spinal cord, it is non-curable & life long condition, 

may be cong or acquired & 50% of cases are of unknown etiology. 

Incidence: 1.5-2.5/1000 live births. 

Etiology 

Prenatal causes 70% Developmental malformation, the brain fails to develop correctly 

Genetic or chromosomal cause Parent`s age as related to sperm & egg viability  

Maternal history of MR, seizures, hyperthyroidism, two or more prior fetal death or 

sibling ē motor deficits Premature placental separation IUGR Prematurity Multi ple    

pregnancy APHge Rh incompatibility Polyhydramnios Drug, alcohol, or toxin expos-   

ure IUI (TORCH) Infection in the birth canal or uterus (chorionitis).  

Natal etiology of CP 5-10% Prolonged labor Birth asphyxia (HIE) Instrumental delivery   

 Infection in the birth canal.  

Post natal causes: Encephalitis Meningitis NN convulsions (hypoglycemia, hypocalce-  

mia, hypomagnesemia) Kernicterus Trauma (accidental) IEM.    

Types 

According to the number of limbs involved 

Quadriplegia: equal involvement of all 4 limbs, trunk, neck & head often affected, pt 

often has problems controlling the mouth & tongue muscles, unable to walk, skeletal  
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deformities, bladder, bowel problems. 

Diplegia 50%: UMNL of all 4 limbs, legs more severely affected than arms, may be symm-  

etric or asymmetric. Difficulty in moving lower part of the body due to stiffness of the 

legs, difficulty straightening fully at the hips, difficulty ē balance when standing or 

walking, pt often has a tilted head & shoulders back in an attempt to achieve an upright 

position creating an exaggerated curve in the lower back & when walking they move the 

trunk excessively to compensate for stiffness of the legs. 

Hemiplegia 30%: UMNL affect one side of the body, the arm usually more affected than 

leg, neglect of the affected side, problem reaching & grasping ē affected hand, lack of 

feeling on the affected side of the body, the pt usually has a bent arm (flexed) & all hand 

is fisted. The leg is stiffened & walking on tip toes & affected side can be smaller due to 

tight muscles & lack of growth. 

Triplegia: three limbs involved, usually both arms & one leg. 

Monoplegia: one limb affected (usually arm), rare & usually occur after meningitis. 

According to movement disorder 

Spastic CP 80%: UMNL, result from damage to the motor areas of cerebrum, most  peop- 

le ē spastic diplegia eventually walk, hip dislocation & crossed eyes are common,  

muscle tone primarily of flexors & internal rotators, ẃ might lead to permanent contra-

ctures & bone deformity, the muscles are tight, movements are stiff especially the legs, 

arms & back.  

Athetoid CP (dyskinetic) 10%: occur when there is damage to the basal ganglia (masses of 

gray matter composed of neurons located deep within the cerebral hemisphere of the 

brain), results in overflow of motor impulses to the muscles, slow, writhing movements 

that are uncoordinated & involuntarily, affect movements of the entire body, involves  
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slow uncontrolled body movements & low muscle tone & hard to sit straight & walk. 

Ataxic CP 10% condition that occurs when there is damage to the cerebellum (ẃ nor-

mally regulates balance & muscle coordination), disturbed sense of balance & depth 

perception, poor muscle tone, staggering walk &unsteady hands, diagnosed when the 

child attempt to walk, muscles show abnormal degrees of hypo tonicity, lack of balance 

& coordination necessary for proper arm & leg movement causing wide based gait to be 

exhibited, child show difficulty ē performing basic motor skills & pattern that include 

locomotors movements (as running, jumping, skipping). 

Mixed CP: include both the ataxic & athetoid CP.  

According to the area of brain damage 

Pyramidal: motor area of cerebral cortex. 

Extra pyramidal: basal ganglia and cerebellum. 

Mixed: include pyramidal & extrapyramidal involvement. 

According to the degree of severity 

Either mild , moderate, or severe. 
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Clinical picture: Early signs: stiff or floppy posture & poor head control, lethargy or irrita- 

bility. Weak suck, feeding difficulty, abnormal or prolonged primitive reflexes. Delayed 

milestone & behavi-oural symptoms; poor ability to concentrate, unusual tenseness.   

Associated problems: MR (60)%. Seizures / Epilepsy (33%). Hearing & visual problems 

(10%). Sensory integration problems, communication disorder. Skeletal deformities/ 

Dental problems. Bladder & bowel control problems. 

 
Management 

Baby ē CP have normal life span as it is not progressive, the effect of CP may change over 

time, some may improve, some may get worse, but no cure. 

 Aim at managing symptoms. Team approach.  

Physiotherapy, speech therapy.  

Recreational & occupational therapy focuses on helping the child learn skills for daily 

living, feeding, dressing. 

 Adaptive equipment. Orthopaedic & dental care (for scoliosis, & dental problems)  

 Medications, include: Glycopyrolate (to reduce drooling & salivation). Diazepam, Baclo-

ofen, Dantrolene sodium, Tazanidine (for treatment of stiff, rigid or spastic muscles).  
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                                                    RESPIRATORY PROBLEMS 

Diagnosis of respiratory problems 

               Presence of at least 2 of the following features in NN are essential:- 

 Tachypnea (RR >60/Min). 

 Retraction (intercostal &/or subcostal). 

 Expiratory grunting. 

Etiology 

In Term Baby: Transient tachypnea Aspiration pneumonia Pneumothorax. 

Pulmonary hypoplasia Pleural effusion Airway problem. 

In PT Baby: HMD Pneumonia Air leak syndrome Pulmonary hypoplasia. 

Bronchopulmonary dysplasia Laryngomalacia. 
 

TRANSIENT TACHYPNEA NEONATE  

 
 

About 1% newborns develop TTN, known as wet lung disease. Pulmonary edema from 

delayed resorption & clearance of fetal alveolar fluid (before birth, fetus lungs are filled é 

fluid, while inside the mother fetus does not use lungs to breath & all his O2 requireme- 

nts  comes from blood vessels of placenta). It is mild RD immediately after birth ŵ usually 

eases after few days é Rx. Seen in NN whom mother sedated or following CS, precipitous 

labor due to lack of gradual compression & squeezing of chest wall ŵ takes place during 

normal delivery, seen also in baby of diabetic or asthmatic mother, SGA babies, excess  
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maternal fluid administration, delayed cord clamping. More in sex male. This is diagnosis  

of exclusion when no other cause found for infant tachypnea. May not diagnosed until 

symptoms subside, this may not until 3 days after birth.  

Clinical Picture 

Tachypnea, RR > 60/min.  

Intercostal, subcostal recession & working alanasi. 

Cyanosis: the skin around the mouth & nose has a bluish tinge. 

Investigations 

  CXR.  Blood C/S: looking for bacteria/other microorganism. ABGs.  CBC.  

Management 

NPO.  

O2 by mask, tent, or CPAP. 

Maintenance of body temperature. 

Antibiotics because it is difficult to distinguish it from early pneumonia & until test 

results come back. 

 Daily requirements of IVFs.  
 

RESPIRATORY DISTRESS SYNDROME 

known as HMD, or SDS. In 1920s Kurt Von Neergward, Swiss physiologist, postulated the 

existence of a substance in the lungs that reduces surface tension allowing the lungs to 

open. In 1950s John Clements, USA pulmonary physiologist, showed that this substance 

was surfactant. Finally in 1959 Mary Avery & Jere Mead, both working at Harvard at the 

time, demonstrated that surfactant was lacking in the lungs of PT babies, ŵ was the base 

cause of resp failure in some of these infants. Further study found that the deficiency of 

surfactant was a consequence of either insufficient production by the immature lungs or  
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a genetic mutation in one of the surfactant proteins (rare genetic form not associated é 

PT birth & occurs in FT babies). It was found also that the RDS is more frequent in infants 

of diabetic mothers. Surfactant is complex lipoprotein composed of 6 phospholipids & 4 

apoproteins usually produced by type II pneumocytes by the age of 34 wk gestation. 

Epidemiology 

Major cause of morbidity & mortality in preterm infants. Incidence & severity of RDS are 

related inversely to gestational age. At 26-28 wk gestation the incidence is 50%. & at 30-

31 wks gestation it is < 30%. According to the weight the overall incidence is as follow:- 

     
Clinical Picture 
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Tachypnea, diminished air entry, expiratory grunting, intercostal/subcostal recession, 

nasal flaring,  breathing sounds, expiratory rhonchi, fine rales, cyanosis, apneic attacks  

ŵ is normal finding in PT if <10 sec, but in RDS it is prolonged, associated é fatigue & hyp-

oxia. Apnea may be seen also é hypocalcaemia, hypoglycemia, IC Hge, HIE, meningitis, 

convulsions, pneumonia & cardiac diseases. 

Cyanosis is either central in the buccal mucous membrane, or peripheral seen in the 

nail beds, is late sign of hypoxia in NN due to presence of Hb F ŵ possess marked affinity 

to O2 causing left shift of O2 Hb dissociation curve, cyanosis only become visible when 

PO2 is < 40 mmHg, ē formation of 5 gm/dL of reduced Hb. Cyanosis of cardiac origin will 

not respond to O2 therapy. Other causes of cyanosis include; polycythemia, sepsis & CNS 

depression. 

Combined metabolic + respiratory acidosis ŵ add in prevention of surfactant producti-

on by lungs & leads to depression of myocardium activity & diaphragmatic contraction & 

  pulmonary vascular resistance. 

Persistence of PDA will add to the problem as blood pass from aorta to pulmonary 

artery (left to right shunt) causing pulmonary hypertension, accentuation of pulmonary 

2nd sound over the pulmonary area &  of pulmonary vascular resistance. 

Oliguria & constipation, small amount urine < 1 ml/Kg/hr & may not pass meconium 

until 3rd or 4th day of life. 

Differential Diagnosis 

Air leak: interstitial emphysema, pneumomediastinum, Pneumopericardium. 

Pneumonia (often group B beta hemolytic streptococci). 

Congenital anomalies: diaphragmatic hernia, lobar emphysema, bronchogenic cyst. 

TTN (usually after CS). 
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Metabolic problem as; hypothermia, or hypoglycemia. 

Hematological problem as; anemia, or polycythemia. 

Complications 

BPD, retinopathy from prolonged use of O2 or high O2 conc.  

Persistent PDA. 

Persistent pulmonary hypertension.  

Pulmonary Hge ( in very preemies, especially following surfactant therapy).   

NEC.  

Hospital acquired infection. 

Investigations 

 ABG: mixed acidosis ( PaO2,  PCo2,  PH , HCO3). For every 10 mmHg   in PCo2 

there is associated 50%  in cerebral blood flow & high risk for IC Hge. 

CXR: diffuse ground glass/reticulogranular appearance always develop 6-12 hrs after 

birth, similar to that of congenital pneumonia. 

ECHO cardiography: for detection of PDA, the direction & degree of shunting, pul-

monary hypertension & other structural heart defect. 

CBC Blood C/S Glucose & Electrolytes Renal & LFTs. 

Management 

Incubator care: Place infant in lateral or prone position rather than supine, to provide 

clear airway, repeated suctioning of pharynx not required & may cause apnea & hypoxia 

Control body temperature to be maintain in NTE range, core temp should be maintain-

ed at 370C to minimize O2 consumption & acidosis. Peripheral temp at 360C or more.  

Monitoring: O2 saturation in blood (SpO2) using pulse oximeter to be kept at 88-92%,  

also monitoring HR, RR & apnea. 
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Oxygen supply: warm & humidified O2 to keep SpO2 >88% may prevent use of ventilator 

in moderate PT babies. Excess or prolonged use of O2 cause RLF, BPD, IC Hge. Excess of 

Co2 in blood (hypercapnia) cause also IC Hge as cerebral blood flow   50% for every 10 

mmHg  in PaCo2, in such case redness of skin due to vasodilatation  may be seen, The 

O2 supply is either through; Nasal catheter 1-6 liters/min (40-50%), or O2  mask 6 liters/ 

min (40-50%), or O2 Box 10 L/min (100%).  

Surfactant administration: for babies <30 weeks gestation, a liquid surfactant instelated 

into the trachea to the lungs to help their maturation. Alveofact amp 50 mg/1.2 ml for 4 

consequent days while the baby on ventilator &  the PIP for 30 sec after instillation, 

surfactant is important in lowering surface tension of the alveoli, prevention alveolar 

collapse during expiration, it is started to be produced at 34 weeks gestation. 

Sedation: usually recommended to infant to avoid discomfort. 

NPO & Nasogastric suction of gastric content. 

IVFs: Day 1: G 10%, 60-80 ml/Kg/day. Day 2-5: G 5% + Saline (ratio 4/1), daily  of 20 ml/ 

Kg up to maximum of 150-180 ml/Kg/day by end of 1st week + Ca+ gluconate 10% amp 10 

ml, 1 ml/Kg/day + Kcl 20% amp 5 ml, 1 ml/Kg/day to be added after passing urine (urine 

output equal to 1 ml/Kg/hr) + Daily requirement of Vit & trace elements, 5 ml amp of 

pediatric formula, ½-1 amp/day. (Vit A 2300 U, Vit D 400 U, Vit E 7 U, Vit K 200 mcg, Vit C 

80 mg, Vit B1 1.2 mg, Vit B2 1.4 mg, Vit B6 1 mg, Vit B12 1 mcg, Biotin 20 mcg, folic acid 14 

mcg, niacin 17 mg, pantothenic acid 5 mg) + Additional allowances of IVFs, 20 ml/Kg/day 

if baby under phototherapy to compensate for heat loss.  

Antibiotics: Crystalline Penicillin 1000.000 U/vial, 100.000 U/Kg/day ÷ 4, I.V. or Ampicillin 

1000 mg/vial, 50-100 mg/Kg/day ÷ 4, I.V., for 5-7 days, or Cefotaxime (3rd generation 

Cephalosporin.) amp 250mg, 50 mg/Kg ÷2, IV. or IM, for 5-7 days (not recommended as it  
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enhance fungal infection) + Aminoglycosides amp 20 mg IM, or IV. 3-5 mg/Kg÷2 X 3D.   

Feeding: after stabiIization of condition & respiratory status, initial small volume of gast-

ric feeds 1-2 ml/4 hrs (preferably breast milk) via gastric tube or milk pump to initially 

stimulate gut development & progress carefully according to the clinical situation. 

NB: the RDS typically worsens over the first 48-72 hrs, then gradually improves é Rx. 

Ventilator care 

Indications 

Cyanosis that persist in spite of maximum O2 therapy. 

Severe recurrent apnea. 

Respiratory failure: PCo2  >70 & pH is <7.2 

Normal blood gases 

        PH: 7.3 -7.4   PO2 : 80 -110   PCO2 : 35-45  HCO3 : 24-26  BE: - 4 : + 4. 

Stabilization of ventilator settings 

O2: 40-60%.  RR: 60/min PIP:  15 cmH2O, gradual 5 by 5, maximum to 25 cmH2O   

PEEP: 2 cmH2O, gradual   2 by 2, maximum to 10 cmH2O  Ti: 0.3 sec.  

Technique 

Frequent nasogastric suction.  

Ensure synchronacy between baby respiration & ventilator cycles. 

Do ABGs/6 hrs. Pulse oximeter to keep O2 conc > 88% ( 15% from given reading to get 

actual reading of PaO2 mmHg in blood). 

With severe hypotension, give Dopamine if perfusion is permanently poor, shock, or re-

nal failure. Dose = BW X 3 = number in mg of dopamine (vial 250 mg) to be collect by ins-

ulin syringe, then add 50 ml G 5% & give 2 ml/hr ŵ is equal to 2 ug/Kg/minute, the dose 

can doubled up to 5ug/Kg/minute, this blood supply to internal organs, higher dose 6- 
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10 ug/kg/min have the same previous effect in addition to +ve inotropic & chronotropic 

effect on heart. Much higher dose from 11-15ug/Kg/minute, cause the same previous 

effect + peripheral vasoconstriction.  

In case of severe cases é PaO2 < 40 mmHg on O2 70%, we may use pulmonary vasodilat-

ors as; Tolazine 1 mg/Kg IV, can be repeated/hr, putting in mind its main side effect as 

hypotension, internal Hge from his histamine like action.  

Aminophylline amp 250mg, 5 mg/Kg/day ÷ 3 IV infusion, have the same side effects.  

NaHco3: amp 8.4% 25 ml contain 20 meq, used in metabolic acidosis (when base deficit 

is > -5) 1-2 meq/Kg/day =1 ml/Kg/day, calculated according to the base deficit (Base 

deficit X BW X 0.4 =meq of NaHco3 to be given). 

Keep Hb >13 gm/dL: packed RBCs (Normal Hb -Baby Hb X BW X 3.5) or whole blood 

transfusion (Normal Hct - Baby Hct) ÷ Donner Hct ) X BV)- Blood volume = BW X 80 ml. 

Keep serum proteins >2 gm/dl: 10% albumin, or fresh plasma 10-20 ml/Kg/12 hrs. 

Vit E: for baby <1500 gm, 25-100 U/day for 7 days. 

Fundoscopy: before discharge for RLF. 

Weaning from ventilator 

Started when clinical condition & ABGs are stable for 12 hrs, gradual lowering of FiO2, PIP 

& RR, separately in the same order of increasing it &  putting the baby on FiO2 0.4 (40%) 

using CPAP, follow up by ABG & CXR 6 hourly for 24 hrs. One shot Forticortin IV 0.5 

mg/Kg may be given é the removal of ETT. Then put O2 by mask or head-box, reassess 

clinically & ABG. 
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CPAP: prevent alveolar collapse at end expiration. Indications: FiO2 >0.4 PaO2 < 50 

mmHg. Pressure: 4-6 cm H2O 

CMV: Indications: CPAP >8 cm H2O FiO2 > 0.6 PaO2 < 50 mmHg PaCO2 >60 

mmHg PH< 7.25 Frequent apnea  PH < 7.25 Frequent apnea. 

Modes of Ventilators 

 

Complications of mechanical ventilation 

Barotrauma: from ETT, high Tv, or high PEEP: lip damage, mouth ulceration, laryngeal 

edema, hypotension, bradycardia, PVCs, aspiration pneumonia, rupture alveoli, pneum-

othorax, pneumomediastinum, pulmonary interstitial emphysema. 

O2 toxicity: from high FiO2, formation of singlet O2 (free radicles) ŵ is toxic to all tissues, 

causing RDS, BPD, retinopathy.  

 COP: from  PEEP, RR, or Tv, causing  of the intrathoracic pressure &  of the ven-

ous return to heart, renal impairment from  of venous return,  fluid retention, impair-

ment of metabolism of certain drugs as the acid base balance impaired. 

Diaphragm paralysis: become lazy from having all the work done for him.  
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Ventilation associated pneumonia: from prolonged intubation, long stay on ventilator, 

mainly G-ve bacteria, pseudomonas aerogenosa (aerobic, rod-shaped) is the major cause 

of nosocomial infection. 

 of ICP: due to  of venous return from head & may cause ICHge . 

Respiratory alkalosis Gastric distension. 

Prevention of RDS 

intubation of infant born ≤ 30 wks gestation. 

Prophylactic natural surfactant therapy is administrated through the ETT as soon as the 

infant is stable after intubation. Prophylactic surfactant therapy is not recommended for 

infant >30 wks gestation. Do not delay surfactant for CXR. No CXR is necessary to confirm 

proper tube placement. 

Antenatal steroids should be given to any pregnant women at 24-34 weeks of gestati-

on é intact membranes at high risk for PT delivery. 

Delaying premature birth. Tocolytics may delay delivery by 48 hrs & therefore enable 

time for antenatal corticosteroids to be given. Same protocol for the baby, dose of 0.2 

mg/Kg twice daily IM for 2 successive days it induce pharmacological closure of PDA, but 

in newborn may cause internal Hge &  in serum creatinine. After administration of surf-

actant & if the infant is active & exhibit spontaneous respiratory effort, extubation & 

stabilization on CPAP rather than continued intubation & mechanical  ventilation. 

Good control of maternal diabetes & avoidance of hypothermia in the neonate are also 

important prophylactic measures for prevention of RDS. 

Prognosis 

VLBW < 501 gms survival rate is 10% & 100% risk of BPD & very high risk of retinopathy, 

BW 1001-1500 grams survival rate is ~ 96% & few develop BPD & ROP.  
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MECHANICAL VENTILATION 
 

 
 

Excessive airway pressure & tidal volume can lead to more harm & lung injury, “ventilator 

induced lung injury”, & contribute to   mortality.  
 

“Ventilators are the medical worst invention of the 20th century”. Most PT infants born 

before 30 wks gestation receive some form of respiratory support. Although mechanical 

ventilation is frequently a lifesaving therapy, its use  the risk of lung injury, particularly 

in PT infants in whom the incidence of BPD remains high. If the lungs are not working at 

all well &/or the baby cannot manage to do all their breathing, they will need more help. 

This can be given by a mechanical ventilator ẃ can help the baby`s efforts to breath, or if 

necessary take over the breathing function completely. The ventilator is connected to a 

supply of air & O2 & these are mixed in the ventilator to give the right levels for the 

baby`s need. To connect the baby to the ventilator, a tube is inserted through the mouth 

into the trachea (ETT), the tube is kept in place by attaching it to a bonnet or to tape ẃ is 

secured to the baby`s upper lip, occasionally the tube well need changing if it becomes 

blocked é mucous or dislodged. Whilst the baby is on a ventilator mucous collect in the 

airways & suction catheter is used to clear the airway to get rid of the mucous every few 

hours making the baby more comfortable. A +ve pressure ventilation can delivered by 2 

kinds of machines using 2 different principles, including; the conventional mechanical 

ventilation & the advanced high frequency ventilation, the first is more familiar mode ẃ  
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is used in most of the NICU setups, but in certain diseases & in worsening respiratory 

distress diseases, HFV is now becoming an increasingly popular mode due to its lesser 

side effects & clinical advantage é efficient ventilator expertise & vigorous monitoring. 

Many PT or sick babies develop breathing difficulties, these difficulties occur because the 

lungs are not fully developed & the baby`s brain is not yet mature enough to control 

effective, regular breathing so they require some active help é breathing. CPAP is less 

hazardous, it is an external way to give NN air/O2 éout placing an ETT, only using a mask 

fitted over the NN`s nose or set of prongs placed into the nasal passages, the tube is 

attached to a machine & humidifier. 

 

Indications of mechanical ventilation 

Lung immaturity: some EPT babies have not had sufficient time for their lungs to mature 

& this could mean that they struggle to breathe. 

Apneic spells: this is when baby`s breathing pattern is sporadic (long pause between bre-

athing >10 sec. unresponsive to medical Rx. 

Lack of surfactant: ẃ is naturally produced substance in the body, it is important in 

reducing surface tension of alveoli & prevention of alveolar collapse during expiration, 

started to be produce at 34th wk of gestation & it`s absence result RDS. 

Pneumonia: congenital pneumonia can be caused by numerous microorganisms, but the 

most commonly cultured infectious agents are group B-beta hemolytic streptococci & 

Escherichia coli among infants é early onset disease (first 3-5 days of life). 

Meconium aspiration: not occur before 34th wk of gestation (time for development of su- 
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 cking & swallowing reflex), may cause birth asphyxia, inhaled meconium can cause 

airway obstruction, air trapping & over distension of lungs, pneumothorax, chemical pne-

umonitis, 2ry bacterial infection, atelectasis &  in pulm vascular resistance. 

Persistent pulmonary hypertension in NN: disorder characterized by  pulmonary vascu- 

lar resistance resulting in shunting of blood away from the pulmonary vascular bed 

through the fetal channels (ductus arteriosus & foramen ovale), the resultant venous 

admixture cause profound hypoxemia,  tissue O2 delivery, metabolic acidosis & further 

pulmonary vasoconstriction. 

Broncho pulmonary dysplasia: the etiology & pathogenesis are clearly multifactorial, 

include; the effect of PPV (Baro trauma), over distension of lung by large Tv ventilation 

(volu-trauma), repetitive opening & closing of the lung units (Atelect trauma) & the effe-

cts of oxidant stress & inflammation (Bio trauma). Rx of BPD include: mechanical vent-

ilation, bronchodilator, diuretics & steroids. 

Clinical Criteria for mechanical ventilation 

RD: severe retraction (intercostal, subcostal, suprasternal) & nasal flaring. 

Central cyanosis: cyanosis of mucosa on FiO2 > 0.4-0.7 (40 -70%). 

Refractory apnea: unresponsive to medical Rx.  

Laboratory Criteria for mechanical ventilation 

Severe hypercapnia: PaCO2 > 55-60 mmHg ē pH < 7.2-7.25. Severe hypoxemia: PaO2  < 

40–50 mmHg or SpO2 < 85% on FiO2 > 0.4-0.7(40-70%) 

Contraindications of mechanical ventilation 

< 32 wk gestational age or BW <400 gm.  

Cong. anomalies incompatible é survival. 

Severe prolonged HIE. 
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Definitions 

FiO2: amount of O2 delivered to the infant. Natural air contain 20.9% O2 ẃ is equivalent to 

FiO2 0.21, the O2 enriched air has a high FiO2 > 0.21 up to 1.00 ẃ mean 100% O2.  

RR: number of breaths/min, ventilator is to deliver.  

Tv: amount of air move into or out the lungs during single respiratory cycle, delivered é 

each ventilator breath. 

PEEP: how much air pressure still in the alveoli at the end of expiration, it prevent the 

alveoli from collapsing during exhalation. 

PIP: is the pressure exerted against the infant`s airway during the breath, PIP affect also 

MAP ẃ is the average pressure exerted in the airway & begins from the begining of 

inspiration until the beginning of next inspiration. 

I/E: in normal spontaneously breathing NN the I/E is about 1/3 to 1/4 e.g. if RR is 30/min, 

so each respiratory cycle (insp + exp) will take 2 sec, by mean that  ”TI”, is 1/3 -1/4 of the 

respiratory cycle equal to 0.7-0.5 sec, the  of TI  will  the oxygenation of Hb (PaO2).  

Flow Rate: the minimum flow is at least 2 times an infant`s minute ventilation (Tv X RR), 

approximately 0.2–1 L/min, but the usual operating range for mechanical ventilation is 

usually 4-6 L/min, much of this flow not delivered  to the infant but rather is used to 

drive ventilator. 

CPAP: the commonest form of help given to support baby`s breathing, it is non-invasive 

type of ventilation, it is spontaneous breathing é +ve air way pressure, indicated if PaO2 

<50-60 mmHg in FiO2 >0.6 (60%), it is a technique of assisting breathing by maintaining 

air pressure in the lung &air passages constant &above atmospheric pressure throughout 

the breathing, ẃ stops the lungs collapsing when the baby breaths out. The air/ O2 is 

given through small soft tubes placed just inside the nose or by a mask over the nose, the 
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baby does all his own breathing but this is made easier by having the lungs kept partially 

expanded by the CPAP. It is of benefit to infants who have lungs prone to collapse, such 

as the stiff lungs é RDS, usually we start é pressure 4-6 cmH2O &  2 cmH2O every 15 

min to a maximum of 10 cmH2O, & to maintain O2 saturation (Spo2) 92-96%. Most babies 

cope é the nasal tube very well although sometimes the nose can get a bit sore, also get 

slightly swollen tummy because the machine blows into stomach as well as the lungs. 

     CPAP settings 

                                             Flow         :     4 - 6 L / min 

                                                        FiO2           :       0.4 - 0.6 ( 40-60% )   
                                                        Pressure   :    4 -10  cmH2O 
 

Weaning: commence weaning when; SpO2 >96%, RR stabilized, grunting ceased, recessi-

on reduced & improvement of ABG. 

Suggested weaning method: CPAP may be removed after 24-48 hr of apnea free interval 

,at first O2 gradually in steps of 5% by 5% until FiO2  21-23%, then  the pressure to a 

minimum of 4 cmH2O in a steps of 1 by 1 every 2-4 hr, é checking of ABG.  

Bi-level CPAP 

If the baby cannot quite manage on CPAP alone, they can sometimes be helped by being 

given a small amount of extra pressure (a breath) through the prongs several times a 

minute. This works well so long as the baby can do most of the breathing & the lungs are 

working moderately well. 

Hazards of CPAP; Generally associate é using high pressure:- 

 Of COP due to  of intrathoracic pressure &  of venous return to heart.  

 Of pulmonary blood flow 2ry to compression of pulmonary vessels.  

 Of glomerular filtration rate, Na+ excretion & urine output.  

 Air leak syndrome e.g. pneumothorax & pneumomediastinum.  
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 of ICP.  

 Nasal obstruction, necrosis or erosion of nasal septum.  

 Gastric distension. 

Contraindications of CPAP 

*Severely apneic baby or NN é poor respiratory efforts.  

*Trachioesophageal fistula or untreated air leaks or congenial diaphragmatic hernia.      

*Cleft palate & chonal atresia, or baby é persistent pulmonary hypertension.  

*Baby who can`t maintain an adequate spontaneous Tv. Baby é alveolar instability. 

* Of ICP.  

*CVS instability.  

Desired arterial blood gas ranges 

                                     Premature                                                           Term 

                                     * 7.25-7.35                       pH                            7.35 -7.45 

                                     * 45-59                              PaCo2                        35-50 

                                     * 50-70                              PaO2                          60-80 

                                     * 80-92                              SpO2                                    92-97 
 

History of infant ventilators 

1970`s Volume controlled ventilators. 1980`s Pressure controlled ventilators. 1990`s 

Reintroduction of Volume controlled ventilators 

Types of Ventilators 

*Pressure cycled: allows air to flow into lungs until the preset pressure has been rea- 

ched, once this pressure is reached, a valve closes & expiration begins. The volume of air 

delivered varies é changes in lung compliance &/or resistance.  

*Volume cycled: allows air to flow into lungs until the preset volume has been reached, 

the Tv is delivered despite changes in compliance or resistance. 

*Time cycled: allow air to flow into lungs until the preset time then expiration begins. 



154 
 

RESPIRATORY PROBLEMS                                                                                                                                                                                           MECHANICAL VENTILATION 

Intermittent Mandatory Ventilation 

Intermittent breaths delivered to a set pressure (IMV-PC) or Tv (IMV-VC), at a fixed rate 

& it is not synchronized to baby. The consequences of asynchrony include:- 

Fighting the ventilator. Inconsistent Tv delivery.  work of breathing. Inefficient gas 

exchange. Barotrauma, thoracic air leaks. Disturbances in cerebral perfusion.  

Synchronized Intermittent Mandatory Ventilation (SIMV) 

Is the most widely used forms of ventilation in NICU, sensor attached between the 

ventilator tubing & ETT, it`s either pressure or volume limited, using either pressure or 

flow sensor. It deliver the preset pressure or volume & rate while allowing the baby to 

breath spontaneously in between ventilator breaths, set the amount of O2, pressure or 

Tv & RR/min, the ventilator gently pushes air/O2 mix into the lungs, it allows time for the 

air & CO2 to come out. Breaths from the ventilator can be set so that they well be trigg-

ered by the baby`s own breaths, for example, if the rate is set at 30 bpm, the ventilator 

will cycle every 2 sec, each time it is supposed to cycle it will look for spontaneous breath 

& well start or delay the breath if spontaneous effort is detected within the timing wind-

ow, the baby spontaneous respiration are never interrupted & the baby can breathe spo-

ntaneously through the ventilator or circuit between mandatory breath. SIMV is either: 

pressure or Tv controled, each at a fixed rate. The more advanced types includes:- 

SIMV- Pressure Control é Pressure Support (SIMV-PC/PS): in addition to SIMV-PC, any 

breath baby takes over the set ventilator rate is supported by amount of pressure 

(usually half of PIP or twice PEEP). 

SIMV- Volume Control é Volume Support (SIMV-VC/VS): in addition to SIMV-VC, any 

breath baby takes over the set ventilator rate is supported by a set amount of volume  

(usually 50-75% of the Tv). 
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Assist/Control Ventilation 

Baby receives a set rate & volume, at the same time baby may initiate spontaneous 

breaths as well, by mean that if ventilator set rate is 12 breaths/min, the baby is gua-

ranteed 12 full breaths, but if his spontaneous breathing is 20 bpm he will receive 20 full 

breaths. The ventilator also assist every breath the baby taking according to the set & 

continue during apnea.  

High Frequency Ventilator 

The rationale of HFV is that the provision of tiny gas volumes at a rapid rates, results in 

much lower alveolar pressure. The high rate of breath delivery maintain open alveoli, 

there are several types of HFV devices, including:- 

High Frequency Positive Pressure Ventilation HFPPV” ẃ uses RR of 60-100 bpm. 

High Frequency Jet Ventilation “HFJV” Ŵ uses RR 100-600 bpm. 

High Frequency Oscillatory Ventilation “HFOV” Ŵ causes rates up to 4000/min.  

Sedation & paralytics are usually required for the baby to tolerate this sitting & the chest 

will feel like it is vibrating.  

Indications for HFV  

Rescue following failure of conventional ventilation.  

Air leak syndromes; pneumothorax, pulmonary interstitial emphysema.  

To  Barotrauma when conventional ventilator settings are high. 

Experimental studies 

Only six manual inflations of 35-40 ml/Kg given to preterm lambs injuries lungs. 

Significant of lung oedema & transcapillary albumin flux in rats ventilated é high Tv 

contrast to rats ventilated é low Tv & high pressures. 

Adult human study shows that lower Tv   mortality. 



156 
 

RESPIRATORY PROBLEMS                                                                                                                                                                                          MECHANICAL VENTILATION 

Ventilator settings 

*PIP: 15- 25 cmH2O, start low at 15 to prevent barotraumas,  gradually 5 by 5 up to 

maximum of 25. 

*PEEP: 2-6 cmH2O, start low at 2 &  gradually 1 by 1 up to a maximum of 6, adjust to 

maintain acceptable PaO2  & SpO2.  

*FIO2: 0.4-1.0 start low at 0.4 (40%), adjust to maintain the target SpO2,  0.1 by 0.1  

(10% by 10%). *Tv: 4-8 cc/Kg BW, start low at 4, adjust to maintain target PO2,  1 by 1. 

*RR: 30-50/min. *Flow: 6-8 l/min. *I/E:  1-1.5 - 1-2.  *Ti :  0.3 - 0.4 sec. 

Strategies for mechanical ventilation 

◍  To  PaO2 or SpO2:  FiO2 Ti or PEEP or PIP or change I/E towards 1-2.  

◍ To  PaCO2:  RR or Tv or PIP.    

Always check for:- 

Chest movement, air entry, presence of retraction, hyperinflated chest, or wheeze.  

Level of ETT at lips, visible secretions in ETT, any kinking or disconnection or any 

warning alarms on ventilator.  

Assess baby`s own respiratory drive; depth & rate. 

Signs of baby fighting the ventilator; air hunger, asynchrony, gross difference bet-ween 

ventilator & baby`s breathing rate.  

Signs of pain, agitation, or abnormal posturing.  

Abnormal HR, BP, temp & signs of excessive sedation. 

Sedation 

Helps the patient tolerate the constant irritation of ETT in their mouth, pharynx & trach- 

ea, éout some form of sedation & analgesia, it is common for pt to “fight” the ventilator. 

This fighting  work of breathing & may cause further lung injury, daily interruption are  



157 
 

RESPIRATORY PROBLEMS                                                                                                                                                                                           MECHANICAL VENTILATION 

frequently described as ”sedation vacations” & have been shown to  time pt stay on 

mechanical ventilation (Midazolam, Morphine).   

Weaning: started when clinical condition & ABGs are stable for 12 hrs, gradual lowering 

of FiO2 ,PIP & RR, separately in the same order of increasing it & putting the baby on FiO2  

0.4 (40%) using CPAP, follow up by ABGs & CXR 6 hourly for 24 hrs, one shot of Forti-

cortin IV 0.5 mg/Kg may be given é the removal of ETT, then O2 by mask or head box, 

reassess clinica- lly & ABGs..   
 

Risks of mechanical ventilation: the next complications are important to put into 

consideration during dealing é mechanical ventilation.  

Barotrauma & complications of the ETT: complications of ETT include; damage to lips, 

ulceration of mouth/lips, laryngeal edema, hypotension, bradycardia, PVCs, aspiration 

into the lungs, others related to high Tv or high PEEP include; stretch of alveoli up to 

rupture é resultant of; pneumothorax, pneumomediastinum, pneumopericardium, pul-

monary interstitial emphysema. 

O2 toxicity: from high FiO2 & the formation of singlet O2 (free radicles) ẃ is toxic to all 

tissues, causing; RDS, BPD & retinopathy. 

COP: result from  of PEEP, RR, or Tv, resulting in higher intrathoracic pressure ẃ 

cause  of COP & venous return to the heart, also renal impairment due to  veno- us 

return,  fluid retention, also the metabolism of certain drugs are altered as the acid 

base balance is impaired.  

Diaphragm paralysis: become lazy from having all the work done for him. 

Ventilation associated pneumonia: from prolonged intubation, mainly caused by gra-m – 

ve bacteria especially pseudomonas aerogenosa (aerobic, rod-shaped & is a major agent 

of nosocomial infection). 
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 In ICP: due to  of venous return from head & may cause IC Hge. 

Respiratory alkalosis & Gastric distension. 

Ways preventing added injury 

Minimize invasive therapy.  

Optimize lung volume  

Target CO2 & O2 . 

Manage fluid & nutrition to enhance normal development. 

Extra Corporal Membrane Oxygenation 

Needs highly specialized NSCU & team approach 24/7. It is a technique providing both 

cardiac & respiratory support  to babies whose, heart & lungs are so severely diseased or 

damaged that they can no longer servers their function, is similar to a heart-lung mach-

ine, internal Canulation of baby receiving ECMO performed by a surgeon, there are 

several forms of ECMO, the most common of Ŵ are venoarterial & venovenous, in both 

modalities, blood drowned from the venous system are oxygenated outside the body, 

newborn can`t place on ECMO if they are under 4.5 pounds & ECMO can have dangerous 

side effects, in addition to that the large catheter inserted in the baby`s neck provide a 

fertile field for infection & resulting in fatal sepsis. 
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Is a serious condition in ŵ newborn breathes mixture of meconium & amniotic fluid into 

the lungs around the time of delivery, can be detected in 8-25 % of all birth after 34 

weeks gestation, this is usually happens when the babies are under stress. Meconium is 

the early feces passed by a newborn soon after birth, before the baby started to digest 

breast milk or formula, it is viscous, dark, green substance composed of intestinal epith- 

elial cells, lanugo, mucous & intestinal secretions as bile, it is sterile & does not contain 

bacteria. MAS did not occur before 34 weeks gestation (time for development of sucking 

& swallowing). The fetal distress during labor causes intestinal contraction & relaxation 

of anal sphincter ŵ allow meconium to pass into the amniotic fluid, the inhaled meconi- 

um can cause airway obstruction, air trapping, over distension of the lungs, pneumothor- 

ax, chemical pneumonitis, atelectasis, deactivation of surfactant, secondary bacterial 

infection &  pulmonary vascular resistance.  

Risk factors for MAS 

Post maturity. Difficult or prolonged labor. FPD. Infant of diabetic mother. 

Pre-eclampsia. Maternal hypertension. Oligohydramnios. Maternal drug abuse 

especially tobacco, cocaine. 

Clinical Picture 

Tachypnea, intercostal retraction. Yellow-green staining of finger nails, umbilical 

cord & skin.  End expiratory grunting.  Barrel shaped chest in the presence of air 

trapping.  Auscultated rales & rhonchi (in some cases). 

Investigations 

CXR: radiographic findings are different, over expansion of the lungs, barrel shaped 

chest, widespread coarse, patchy infiltrates (atelectasis, consolidation), other findings  
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include, areas of emphysema (air trapping), spontaneous pneumothorax, pneumom- 

ediastinum, small pleural effusion, or no air bronchogram from obstruction of trachea or 

main bronchus  ABG  Blood culture & sensitivity.  

 

 
Differential Diagnosis 

Birth asphyxia é pulmonary hypertension &/or hemorrhagic pulmonary edema. 

Sepsis/Pneumonia Pneumothorax RDS TTN Cong diaphragmatic hernia.  

Complications 

Persistent pulmonary hypertension. Air leak: pneumothorax, pneumomediastinum. 

Complications of asphyxia: HIE, DIC, thrombocytopenia & renal failure.  

Management 

Normal term infants born through meconium stained amniotic fluid éout history of 

maternal group B streptococcal infection or other infection, whom are vigorous at birth 

& manifest no resp. distress, can be allowed to stay é the mother as a normal newborn. 

In presence of risk factor as chorioamnionitis, PRM, postmaturity, oligohydramnios, or 

FHR abnormalities, broad spectrum antibiotics to be started (Ampicillin + Gentamicin), 

discontinue if 48 hrs blood cultures are -ve. 

Mild MAS: in presence of thick meconium staining & fetal distress, suctioning  is better 

done under direct vision using suction catheter 12-14 FG, connected to suction source & 

é pressure 50-100 mmHg, the procedure is repeated until meconium is no long seen in 

the suction content & admit to SCU where incubator care & keep baby in NTE, give O2 by  
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hood or nasal cannula, using FiO2 < 40% to maintain PsO2 88-97%, nutritional support, 

start IVFs & NPO & antibiotics (Ampicillin + Gentamicin), discontinued if 48 hrs blood C/S 

are -ve , usually infants in this category recover in 3-5 days. 

Moderate MAS: CPAP if FiO2  to be raised above 0.4 (40%) to maintain O2  saturation  

within normal limits (CPAP should not be used in presence of air leaks & air trapping on 

CXR), antibiotics (Ampicillin + Gentamicin) IV for 2-3 days, then start TPN using amino 

acids then Intralipids later from the 7th day. If infants not responding to the above 

measures, he should be intubated & mechanically ventilated.  

Criteria for ventilating the baby: Cyanosed & need O2 >60% (FiO2 >0.6).  of RD. 

Frequent apnea. Deterioration of ABG: PaO2 <50, PaCo2 >70, HCO3  & pH < 7.25.  

Surfactant: instillation in trachea as MAS cause deactivation of the natural surfactant  

Inotropes:”Dopamine & Douputamine” may be used as many of such asphyxiated infants 

at birth may have myocardial depression,  COP, BP & tissue perfusion.  

Severe MAS: infants not responding to the above procedures & who is refractory to the 

mechanical ventilation, is best managed at level IV NSCU, to give inhaled nitric oxide or 

ECMO. iNO can be started after ECHO confirmation of pulmonary hypertension & is usef-

ul in the management  of pulmonary hypertension associated é MAS, it act by relaxing 

smooth muscles of pulm vessels causing vasodilatation, promoting bronchodilatation & is 

more effective when combined é HFV. Starting ē conc of 20 ppm for 4 hrs, then 5 ppm 

for 20 hrs, along é conventional or HFV.  ABG & Methaemoglobin are measured at 4, 24, 

96 hrs, treatment continued at 5 ppm until FiO2 is <0.7, PaO2 is >60 mmHg & pH <7.55.  

Multicenter clinical trials on iNO therapy had typical duration of <5 days & in case of no 

response, place the baby on ECMO. 
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PERSISTENT PULMONARY HYPERTENSION 

Persistent pulmonary hypertension of newborn is syndrome of marked pulmonary  hype-

rtension that causes hypoxemia & right to left shunt, seen in 1/1000 births. The marked 

pulmonary hypertension affects pulmonary arteries &  capillaries in the lungs ẃ become 

narrowed, blocked, or destroyed, this make it harder for blood to flow through the lungs 

& raises pressure within the arteries in the lungs, this put burden on the right ventricle ẃ 

must work harder to pump blood through the lungs. In neonates pulmonary hyperte-

nsion is not defined by a specific pressure of the pulmonary circulation & the diagnosis is 

confirmed regardless of the pulmonary arterial pressure as long as it is accompanied by 

right to left shunt & absence of CHD. 

 Causes 

HMD.   Meconium aspiration.  TTNN.   Congenital pneumonia. Hypo plastic lungs. 

Polycythaemia.   Heart failure.   Idiopathic. 

Clinical picture 

Signs of RD (dyspnoea, tachypnea, intercostal, subcostal recession, working ala nasi), cya-

nosis & grunting. 

NEONATAL PNEUMONIA 

 

Incidence is 5-50% Live Births. The organisms found in fetal lung usually are those co-

mmonly found in the maternal vagina. Pneumonia in the early NN period usually occurs  
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in cases where membrane rupture for >6 hrs before delivery, also in case of prolonged or 

complicated labor & in PT infants. Pneumonia that became clinically evident within 24 

hrs of birth may originate at 3 different lines:- 

1- True congenital pneumonia; the mother has a blood stream infection, or ascending 

infection from birth canal & aspiration of infected amniotic fluid. 

2- Intrapartum pneumonia: during passage through birth canal. 

3- Postnatal pneumonia, in some of the cases, are nosocomial.  

Etiology 

Group B strept: the most common cause of NN pneumonia. 

Escherichia Coli: the most common cause among VLBW. 

Other bacteria includes; non-typable haemophilus influenza, klebsiellas, pseudomonas, 

listeria monocytogenous, enterococci, staph aureus & chlamydia. In children the comm-

onest cause is viral, then comes streptococcal pneumonia, staph aureus. Strept pneum-

onia tend to affect right lung & to cause pleural effusion. 

Clinical picture 

The features are very nonspecific & precise symptoms should not be sought, however ge-

neralised features may include:-Lethargy & RD. 

Tachypnea, Expiratory grunting & Apnea.  

Intercostal, subcostal, suprasternal retraction & working ale nasi.    

Diminished air entry over area of consolidation or effusion. 

Fine crepitations in some babies. 

Bradycardia, poor feeding & temperature instability. 

Investigations 

CXR: may not apparent in the early stage, or resemble HMD & may show lobar pneum- 
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onia or interstitial infiltrates, or associated é complications e.g. pneumothorax.  

CBC & Blood C/S.    

Tracheal aspirate C/S.    

Nasopharyngeal swab C/S.  

Treatment 

Ampicillin + Gentamicin é or Cefotaxime + Vancomycin. should be started as soon as 

possible. Duration depends upon the follow up investigations & clinical response.  
 

PNEUMOTHORAX 
 

 

Seen in 1-2% of all newborns. Presence of air or gas in pleural cavity separating visceral 

pleura from parietal pleura. It is either cong. or acquired. 25% of cases are 2ry to CPAP or 

mechanical ventilation. 15% are 2ry to MAS. The surfactant therapy can  the risk of 

pneumothorax in newborns during mechanical ventilation. Some otherwise healthy 

babies may develop spontaneous air leak as a result of rupture of congenital bleb or 

bullae that does not cause symptoms or distress. 

Clinical Picture 

Sudden deterioration & desaturation.  RD &  chest movements. ABG show hypo-

xia &/or metabolic acidosis. Unequal or  air entry in the affected side.  Hyperreson-

ance on the affected side. Hyperinflation on the affected side.  Mediastinal shifting. 

Displaced apex beats.  Liver & spleen pushed down. 



165 
 

RESPIRATORY PROBLEMS                                                                                                                                                                                                              PNEUMOTHORAX                                                                                                                                                                               

Diagnosis 

CXR: air in places outside normal lung airway, lung collapse, shifting of mediastinum to 

opposite side, jet black appearance of the affected side é absence of lung marking. May 

associated é subcutaneous emphysema & pneumomediastinum. 

Transillumination: fibroptic light probe placed on baby chest wall, the affected side tra-

nsmits brighter light (hyperleucency) this procedure often used as an emergency.  

Management 

Drainage is often matter of urgency especially when air collection is under pressure (ten-

sion pneumothorax) or when associated é clinical deterioration, may require immediate 

drainage (needle aspiration or intercostal catheter insertion). Pneumothorax ŵ diagnos-

ed, as incidental finding on CXR may not require active drainage. 

Needle aspiration 

Care must be taken to avoid laceration of lung or puncturing blood vessel, larges size but-

ter fly needle, 21 gauge (green) or 23 (blue), 3 way stopcock, connected to 10 ml syringe, 

alcohol skins wipe & 1 pair sterile gloves  

 Infant supine, prepare area é alcohol wipes, insert needle into pleural space directly 

over top of the rib in the 2nd or 3rd LICS at mid clavicular line, or 4th LICS at anterior axillary 

line, until air is aspirated into syringe then expel air through the 3 way stopcock. 

 Following needle aspiration, insertion of ICC is -chest tube- under local anaesthesia é 

suction machine 10-20 cmH2o usually required for ongoing management. 

Catheter-torcher chest drainage 

Done by surgeon, using sterile surgical instrument pack, under local anesthesia, trans-

verse incision to be done parallel to 2nd or 3rd left rib, blunt dissection of intercostal mu-

scles, putting thoracic tube number 10-20 attached to suction machine, drainage under 
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 water seal é continuous suctioning pressure of 10-20 cmH2o, evaluation by repeated 

CXR & clinical response, é the stoppage of air bubbling, clamp in site for 24 hrs, re-

evaluate & then remove.  
 

CONGENITAL DIAPHRAGMATIC HERNIA 
 

Suspected in pregnant mother ē hydramnios. It is a developmental defect in the dia-

phragm (of unknown cause), result from failure of closure of the pleuroperitoneal canal 

in developing embryo ŵ usually completed by the 8th wk gestation ē  resultant  absence 

of portion of diaphragm (rarely complete absence), allowing abdominal contents to 

migrate into the chest, compressing the ipsilateral developing lung, leading to pulm 

hypoplasia & hypertension. The defect usually poster lateral (Bochdalek hernia), or ante-

rior (Morgagni hernia). In 80% of cases of diaphragmatic hernia occur in the left side. 

Hiatus hernia in older children may be presented ē recurrent chest infection & failure to 

thrive. hiatus hernia is either sliding esophageal hernia or paraoesophageal hernia, 

diagnosed by CXR ē thin barium swallow film under TV screen by expertise. In highly 

specialized center they do PH monitor of esophagus over 24 hrs. 

Incidence 

1/3000 births. 28% of cases associated é other congenital anomalies, commonly NTD, 

cardiac defect, esophageal atresia, omphalocele & trisomy 13, 18 & 21. This defect is 

very commonly seen in stillborn infants. 

Clinical Picture 

Severe RD at time of birth or respiratory deterioration hrs after birth, or sudden 

deterioration of Apgar score after using O2 mask due to induced stomach inflation ẃ 

cause pressure on the lungs. 
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 Or absent breathe sounds in one side of the chest, usually the left (80%) é the  

heart shifted to the right & audible bowel sounds over the chest.-  

Large chest (barrel shaped) & asymmetry of chest wall. 

Narrow abdomen (scaphoid) & feels less full on palpation. 
 

       

Diagnosis 

Prenatal diagnosis: U/S in 2nd  TM, polyhydramnios 80% cases. 

Chest X ray: bowel loops in chest, mediastinal shift. 

Management 

In delivery room: in case of prenatally diagnosed case, or case diagnosed during resusci- 

tation, avoid bag mask ventilation, immediately intubate the baby & put nasogastric tube 

connected to continuous suction to prevent bowel distension & further compression & 

transfer immediately to pediatric surgery dep. in portable incubator. 

In NICU: gentle lung ventilation, using HFV, either jet or oscillating ventilator, adapt 

ventilator to obtain O2 saturation 85-90%, pH >7.2, avoid high pressure, continuous 

monitoring of ABG, BP, perfusion, the use of surfactant may be beneficial & transfer to 

pediatric surgery department as the baby will need urgent surgical correction, the 

operation is called Nissan fundoplication operation. 
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STRIDOR 
 

 

 
 

Stridor is symptom not diagnosis or disease. It is harsh vibrate sound of different pitch 

(high, low) produced by turbulent air flow through narrow or obstructed airway. The URT 

divided into:- 

Supraglottic (nose, nasopharynx, oropharynx & hypopharynx). 

Glottic (larynx). 

Subglottic (extra thoracic trachea, intrathoracic trachea & bronchus). 

Types 

Inspiratory stridor: suggests supraglottic or glottic obstruction. 

Expiratory stridor: suggests subglottic. 

Biphasic stridor: suggests subglottic or glottis. 

Causes 

Supraglottic: chonal atresia, microganthia (Pierre Robin), macroglossia in Beckwith-

Weidemann, Down, glycogen storage disease, congenital hypothyroidism, lingual thyroid 

& thyroglossal duct cysts. 

Glottic: laryngomalacia (commonest cause), laryngeal cyst, web, papillomata, vocal 

cord paralysis (2nd most common cause), Arnold chiari sy, IC Hge,  ICP, HIE, trauma 

during delivery (traction), or post intubation. 
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Subglottic: tracheomalacia, congenital tracheal stenosis, subglottic Haemangioma, 

cystic hygroma, laryngotracheoesophageal cleft, vascular ring, mediastinal mass (ter-

atoma,  lymphoma, lymphadenopathy). 

Diagnosis 

History of birth: trauma, intubation, HIE, RD degree, cyanotic episodes, type of stridor, 

ability to feed, chonal patency, jaw & tongue size. 

CXR (P/L): detection of air way passage, soft tissue mass. 

Barium swallow: detection of any compressors over trachea, esophagus, detection of 

vascular ring as oblique running filling defect in mid thoracic region. 

Endoscopy: localize site of lesion & vocal cord movement. 

Management 

60% of cases are laryngomalacia, appear since birth, inspiratory stridor, resolve spon- 

taneously within months, exaggerated é presence of URTI. Other cases treated acco- 

rding to the cause, surgery may require. 
 

TRACHEO-ESOPHAGEAL FISTULA 
 

 
Failure of embryonic esophagus & trachea to separate correctly during 3rd wk gestation, 

abnormal connection in one or more places between esophagus & trachea. 

Incidence: 1/5000 Live Births. 

May associated ē other anomalies (VACTERL), the presence of 3 of the following, seen in  
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1/10.000 Births: V Vertebral: NTD.  A Anal: imperforate anus. C Congenital heart (VSD, 

ASD ,PDA). T Tracheoesophageal fistula. E Esophageal atresia. R Renal agenesis, ureteral 

anomalies, hypospadias. L Limb: polydactyly, wrist or knee anomalies. 

The Role is (once there is one congenital anomaly, always look for another). 

Diagnosis 

Prenatal: hydramnios in 85% of cases of TOF. 

Newborn: Cough, Chocking, Cyanosis (3C), Excessive salivation, drooling, Vomiiting, 

coincident é onset of feeding , Inability to pass down orogastric tube into stomach (type 

A). CXR ē advancing radiopaque feeding tube through nose, tube curled up in the upper 

pouch of esophagus (site of oesophageal atresia), absence of air/gas bubb-les in 

stomach, intestine (type B,D). Presence of air/gas, gastrointestinal distension (type A,E). 

Barium swallow  using <1 ml water soluble contrast media via nasogastric tube, by 

expertise under TV screen for localisation of fistula (type E). The type H-fist-ula is the 

most difficult to diagnose & latest in presentation. Bronchoscopy/Endosco- py. U/S for 

diagnosis of any associated congenital nomalies. 

Management 

While awaiting surgery, infant condition stabilized, preoperative care concentrating on 

avoiding aspiration pneumonia. 

Elevating the head to avoid reflux aspiration of stomach contents. 

Using suction catheter to remove mucous, saliva that could be inhaled, suction every 

5-10 min to keep proximal pouch clear. 

Withholding oral feed. 

IVFs, then TPN when necessary, or gastrostomy tube for feeding. 
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CROUP  

Acute laryngotracheobronchitis is viral infection, affect age group 3 month - 3 year.   

Clinical picture 

Preceded by URTI for few days followed suddenly by, stridor ẃ is inspiratory & expir- 

atory, hoarseness of voice stridor is harsh sound originate from vocal cords due to 

narrowing of larynx or trachea as result of inflammation or edema. 

Investigations 

    CBC.  Blood culture.  CXR (PA, L) in 1st attack to R/O foreign body inhalation.    

Management 

Never try to touch pharynx. ETT rarely needed (1% of cases). Warm moist steam/tin-

cture benzoin compositum. Adrenaline 1/10.000, 0.1ml/Kg SC, may repeated after 15 

min ē duplication of dose if needed, may be given through nebulizer. Fortecortine/ Deca-

drone amp 8 mg/2 ml, 0.5 mg/Kg/dose, IM/IV repeated 6 hourly if needed. Phenadon 

syrup 1 X 2 for two days.  O2 supply. IVFs & hydration. 

 

EPIGLOTTITIS 

Of sudden onset, caused by Haemophilus influenza bacteria, affect age group 3-5 yr.  

Investigations 

CBC.  Blood culture.  CXR (PA, L) in 1st attack to R/O foreign body inhalation. 

Management 

Never try to touch the pharynx. Admit to hospital as 60% need ETT by anaesthiolog-  ist 

in the operating theatre. Chloramphenicol syrup 150 mg, amp 100 mg, 25mg/Kg/ day ÷ 4, 

for 10 days, or Augmentin syrup (Amxacillin + Clavulinic acid) 156 mg, 50mg/ Kg÷3 for 5 

days. or Claforan (3rd gen. Cephalosporin) amp 500 mg/12 hrs IV, IM, 50 mg/Kg/day ÷ 2, 
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give the first 2 doses parentrally, then oral as Orelox syrup 40 mg, 8mg/Kg ÷ 2 X 5 days. 

Warm moist steam/Tincture Benzoin Compositum. Adrenaline 1/10.000 ,0.1ml/Kg SC, 

repeated after 15 min ē duplication of dose if needed. Fortecortine/Decadrone amp 8mg 

/2 ml, 0.1 mg/Kg/dose, IM/IV repeated 6 hourly if needed. Phenadon syrup 1 X 2 tsp for 

two days. 
 

ASTHMATIC or WHEEZY BRONCHITIS 
 

 

 

Investigations: CXR to R/O foreign body inhalation ( if 1st attack). 

Management 

O2 supply: mask or catheter. 

Combivent/Atrovent vial using nebulizer, for children ½ vial, can be repeated after 30 

min, then 8 hourly (selective beta agonist) 

Adrenaline: 1/10.000, 0.1 ml/Kg SC, may repeated after 15 minutes ē dose duplication.  

Fortecortine/Decadrone 8 mg amp/2 ml, 0.1 mg/Kg/dose IM/IV, may repeated 6 hourly. 

Phenadon syrup 1 tsp X 2 daily.  

Ventolin (salbutamol) syrup 125 mg, 1 tsp X 3.  

Minophylline ped syrup 125mg, sup 300mg 1 X2 daily or Ivyrospan  syrup: 1 tsp X 3 daily  

Bronchicum syrup 1 tsp X 3 daily may be used as expectorant.  

Singulair sachet 4 mg, 1sachet over ¼ cup of water daily, as prophylactic from age of 6 

months to 14 yrs, continue for 6 months, for adults  1 tab 10 mg daily for same period. 
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Bronchopulmonary aspergillosis is sort of fungal infection of lung, presented ē manifesta-

tions of bronchial asthma &  eosinophilic count in addition to lung infiltrates on CXR. 

Treated ē Diflucan amp 100mg in 50ml given through IV drip, or syrup 25mg,5mg/Kg/day 

ē monitoring of creatinine level in blood + Prednisolone 5 mg tab. 

WHOOPING COUGH 

 
 

Etiology: Gram -ve bacteria, Pordetella Pertussis, incubation period 1-2 wks, infective du-

ring whole period of illness & 5 days after, one attack lead to permanent immunity while 

immunization does not.   

Clinical picture 

Repeated dry irritant cough ended by whoop each time, vomiting after the attack, may 

associated ē sub conjunctival Hge, may complicated by bronchopneumonia, lobar coll-

apse. Whooping cough include 3 stages; prodromal stage for 2 wks, catarrhal stage for 2 

wks & convalescent stage.  

Investigations: nasopharyngeal swab culture.  

Management 

Erythromycin sy 200 mg/tsp, 25mg/Kg÷3, or Zithromax sy 250mg/ tsp, amp 500 mg, 10 

mg/Kg once daily for 3 days (Azithromycin, Macroloides). 

Toplexil, or Codilar, or Tussilar.  

All members of family to be given prophylactic Erythromycin. 
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                                                                  CARDIOLOGY 

CONGENITAL HEART DISEASES 

CHD is a heart problem that`s present at birth caused by improper development of the 

heart during fetal development. 

Incidence: 1% of babies are born ē CHD, 30% of them require intervention to prevent de-

ath in the 1st year of life. 90% of cases have no known cause while 5% of cases are relat-

ed to chromosomal abnormality & 2% are related to environmental factors. It is cyanotic 

in 22 % & acyanotic in 78 % of cases. 

Simple way to classify Congenital Heart Diseases. 

🔸Acyanotic (Left to right shunt): VSD, PDA, ASD. 

🔸Cyanotic (right to left shunt): the  5 “ Ts ”: T4, TGA, TA, Ta, TAPVR. 

🔸Obstructive: AS, PS, COA. 

Commonest group of life threatining Congenital Heart Diseases.  

VSD (30:50%) -PDA (10%) -ASD (6%) -PS (6%) -CoA (6%) -AS (5%) -F4  (5%)  -TGA (5%). 

EXAMINATION OF CARDIO VASCULAR SYSTEM         

Inspection: nutritional status, RR, recessions, cyanosis (central or peripherall), pallor, clu-

bbing of fingers, dysmorphism  (top 3 syndromes: Down’s Williams, Digeorge or Turner’s , 

Noonan’s),  visible pulsations (hyperdynamic apex beat), chest wall deformity. 

Palpation 

Apex precordium: thrills (like stroking a cat), turbulence, heaves heart.  

Femoral pulse: if we feel the femoral pulses does this R/O CoA. 

Liver:  >2 cm BLCM.                                      

Auscultation: heart sounds (1 & 2), murmur (systolic or diastolic), murmur intensity (loud  

or soft) & where is it loudest ? 
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Innocent or Pathological murmurs 

Innocent murmur: the diastolic murmur is never innocent. Innocent murmur is present in 

at least 50% of normal children.  

Still`s murmur: low pitched, vibratory, systolic ejection,  ē supine position. 

Venous Hum: continuous murmur in supraclavicular region  on lying down or ē pressu-

re on neck. 

NB: # A baby ē PDA & high pulmonary pressure may have a completely normal exa-

mination in the first few wks of life even if there is significant problem ē the heart.  

# 50% of babies ē CHD has no murmur on examination & absence of a murmur does 

exclude the presence of potentially serious heart disease. 

 

ACYANOTIC CONGENITAL HEART DISEASES 
 

VENTRICULAR SEPTAL DEFECT 
 

 
VSD is communication between the 2 ventricles, if the defect is small it may passed 

unnoticed & closed spontaneously in the first few months of life, or even after decades 

of life, but 15% of cases become clinically symptomatic ē the presence of moderate to 

large VSD (>5mm in size) & presented ē CHF in the 3rd-4th wk of life. VSD is considered 

one of the most common causes of CHF after the NN period. In VSD, the O2 content in Rt 

ventricle is greater than in Rt atrium.  

Incidence: 20% of CHD. Isolated VSD seen in 2-6 /1000 Live births. 
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Clinical picture 

Dyspnea. Tachypnea. Difficult breathing. Failure to gain weight. Sweating while 

feeding. Frequent respiratory infection. Pansystolic (holsystolic) murmur along lower 

sternal border. Palpable systolic thrill along left sternal border Displaced apex beat as 

the heart enlarges. 

Investigations 

ECG: Left atrial hypertrophy; broad notched P wave in lead II & peak duration ≥ 0.04 se-

conds, terminal P negativity in lead V1  ē duration ≥ 0.04 seconds &  depth ≥ 1mm. Left 

ventricular hypertrophy; tall R in V5 ,V6 > 25mm & strain pattern V5 , V6  ē depressed ST se-

gment  inverted T wave in severe hypertrophy, deep S in V1, V2, ē or ēout left axis deviati- 

on, or biventricular hypertrophy. 

Chest X ray: cardiomegaly & plethoric lung. 

ECHO: localize the size of VSD, cardiac dilatation, evaluation of left ventricular func-tion, 

detection of presence or absence of other associated defect in the heart. 
 

PATENT DUCTUS ARTERIOSUS 
 

          
 

PDA is persistent communication between the descending thoracic aorta & the pulm-

onary artery that results from failure of normal physiological closure of the fetal ductus. 

PDA undergoes fairly rapid initial constriction during the first hrs after delivery.  
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The final functional closure over 1-8 days. In PT infants closure may be delayed up until 

the time of full gestational age & beyond, a widely PDA is an important & fairly frequent 

cause of serious illness in the neonate, symptoms of heart failure, growth retardation & 

may prone to lower respiratory tract infection. The frequency of PDA inversely propo-

rtional to advancing gestational age. PDA is present from birth but may not presented 

until adulthood, when symptoms of endocarditis, pulmonary hypertension, or heart 

failure may prevail. 

Incidence: 1/2000 births. 10% of CHD. The female/male ratio  is 2 : 1 

Clinical picture 

The symptoms depend upon the size of the ductus & how much blood flow it carries, it 

may cause no symptoms & detected by the heart murmur. The turbulent flow of blood 

through the PDA puts a person at a higher risk for a serious infection (endocarditis). The 

symptoms include:- 

Poor feeding & impaired growth. 

Sweating while feeding (diaphoresis). 

Dyspnea (shortness of breath). 

Tachypnea (rapid breathing). 

Bounding pulses (peripheral pulse  in amplitude).  

Widened pulse pressure >25 mmHg.  

Continuous “machinery” murmur, usually heard most clearly at the left upper sternal 

border & left infraclavicular area are characteristics. 

 susceptibility to chest infection & endocarditis. 
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Investigations 

Chest X ray: enlargement of pulmonary arteries & veins, cardiac enlargement (LAH & 

LVH) &  pulmonary vasculature (plethoric lung). 

ECG: LAH & LVH  

Echocardiography: confirmatory, demonstration of flow of blood through PDA, it`s size, 

presence of cardiomegaly & presence of other associated cardiac anomalies. 

                                                                                                                                      

ATRIAL SEPTAL DEFECT 
 

               

ASD is a defect in the wall between the 2 upper chambers of the heart. Include 4 typ-es; 

the commonest (80% of cases) is the ostium secundum, others include, ostium pr-imum, 

sinus cavernous & coronary sinus ASD. The left to right shunt (because the left atrial 

pressure is higher than that in right atrium), cause a large volume of blood than normal 

to be handled by the right side of the heart, this extra blood passes through the 

pulmonary artery into the lungs causing higher blood flow than normal in lungs. 

Incidence: the 3rd most common CHD after VSD & PDA, account for 6-8 % of CHD. Girls 

have ASD twice as often as boys. 

Clinical picture 

Isolated ASD in infancy usually asymptomatic & are most often detected at the time of 

preschool physical examination, sometimes these defects are detected when ech- 
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ocardiography are performed for some unrelated reason. A few babies do present ē 

symptoms of heart failure in infancy, this is uncommon. While ASD is generally well 

tolerated in infancy & childhood, development of exercise intolerance & arrhythmia in 

later childhood & adolescency & the risk of pulmonary vascular obstructive disease in 

adulthood make these defects important. The symptoms include;  

Soft ejection systolic murmur, grade I-II/IV, secondary to  blood flow across the  

pulmonary valve, heard best at upper left sternal border. 

Mid diastolic flow rumble (ē the bell of stethoscope), best at the lower left sternal 

border due to large volume flow across tricuspid valve. 

Fixed splitting of the 2ndHS (fixed, does not vary ē respiration) is the most character-istic 

sign of ASD). 

Investigations 

Chest X ray: varying degrees of enlargement of right ventricle & atrium depending on 

the size of the shunt, prominent main pulmonary artery segment, plethoric lung 

(appearance of vessels in the distal lung), cardiac enlargement is often best appreciated 

on the lateral view because the Rt ventricle protrudes anteriorly as its volume . 

ECG: shows volume overload pattern on the right ventricle; the QRS axis may be normal 

or exhibit right axis deviation. 

Echocardiography: detect even small ASD, 100% accuracy, measurement of the size & 

description of the precise location of ASD. 

Cardiac Catheterization: for detection of O2 saturation & pressure gradient in different 

chambers of the heart & in the main blood vessels. 
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PULMONARY STENOSIS 

                         

PS accounts for 7% of CHD, most cases are asymptomatic unless PS is severe. Comm- 

only associated ē Noonan`s sy.(male Turner). Classified into 4 types; Valvular ẃ is the 

commonest & occur in 85% of cases, Supravalvular, Subvalvular (infundibular) & Branch 

peripheral PS (affecting either the left or right branch of pulmonary artery). 

Mild PS: if the valve area is >1 cm/m2 & the transvalvular gradient is 30-50 mmHg, or the 

peak right ventricular systolic pressure < 75 mmHg. 

Moderate PS: if valve area is 0.5-1 cm/m2 & the transvalvular gradient is 50-70mmHg , or 

right ventricular systolic pressure 75-100 mmHg. 

Severe PS: if the valve area is <0.5 cm/m2 & the right ventricular systolic pressure gr-

adient is >75 mmHg. 

In PS the pressure in the Rt ventricle  while in the pulmonary artery pressure .  

Clinical Picture 

Dyspnoea & tachypnea. Lethargy & feeding difficulty. Pale, cool, or clammy skin 

Ejection systolic murmur, loudest in the left sternal border (2nd-4th ICS) & radiating 

toward the left shoulder. Ejection click often precede the systolic murmur. Wide 

splitting of the 2nd HS as a result of delay in right ventricular ejection. Inaudible pul-

monary closure sound (P2) in severe PS. There may be a thrill, best felt when the pt 

leans forward & breathes out. Prominent α wave in the jugular pulse. 
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Investigations 

ECG: evidences of RVH : tall R wave in V1 equal to or larger than S wave in that lead 

(reversed R/S ratio), deep S in V6, strain pattern in V1 , V2 , V3  ē  depressed ST segment, 

inverted T wave in severe hypertrophy ē or ēout right axis deviation. 

CXR: usually shows a normal heart size. In severe PS there may be  in heart size & 

dilatation “post stenotic” of the main pulmonary artery. 

ECHO cardiography: define where the stenosis lies & how severe it is, evaluation of 

right ventricular function, systolic pressure & transvalvular gradient.   
 

COARCTATION OF AORTA 
 

 

CoA is a congenital narrowing of upper descending thoracic aorta, the heart must work 

harder to keep the blood flowing passed the narrowed area, ẃ may be predu- ctal, 

ductal, or postductal, most commonly at the site of insertion of the ductus arte- riosus, 

additional cardiac abnormalities are common including bicuspid aortic valve ẃ  occur in 

80% of cases, VSD in 40% of cases & ASD, or TGA. The risk  ē Turner, Sturge  Weber, 

William & Di-George syndromes. The narrowed aorta produces  in left ventricular 

overload, wall stress, LVH & CHF.   

Incidence 

6% of infants ē CHD & the 5th most common cause of CHD in infants. Is 2-5 times more 

frequently in males than females.  
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Pathophysiology 

Narrowed aorta produces  Lf ventricular afterload, wall stress, LVH & CHF. The ass-

ociated pathology include:- 

1. Collateral circulation 

*Inflow primary from branches of both subclavian arteries (internal mammary A, verte-

bral A, costocervical, thyrocervical trunks). 

*Outflow: into descending aorta, two pairs of intercostal arteries. 

2. Aneurysm formation of intercostal arteries: 3rd&4th rib notching (rare before age 10 yr)  

3. Coronary artery dilatation & tortuosity: due to LVH. 

4. Aortic valve: bicuspid aortic valve (27-45%) & aortic stenosis (6-7%). 

5. Intracranial aneurysm: Berry type intracranial aneurysm in some pts. 

6. Associated cardiac anomaly: seen in 85 % of cases ē CoA. 

Clinical Picture 

Symptoms depend on how much blood can flow through the aorta, the presence of 

other heart defects may also play a role, around 50% of newborn ē this problem will 

have symptoms in the first few days of life, in milder cases, symptoms may not develop 

until the child have reached adolescence, symptoms include:- 

Dyspnea. Tachypnea. Sweating. Cold feet & legs. Easy fatigability & poor feeding. 

Failure to thrive, poor growth. Nose bleeding. Leg cramps. Dizziness or fainting. 

Headache. High BP in the arms & occasionally the left arm pressure is lower than the 

right arm pressure if the origin of the left subclavian artery is involved in the coarctation. 

BP difference between arms & legs (>20 mmHg). Weak or delayed pulse in the legs. 

Systolic murmur (harsh) or abnormal whooshing sound caused by turbulent blood flow, 

heard best in the left infraclavicular area & under the left scapula. 
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 Unfortunately in infants <6 months of age ē CoA & cardiac failure, the diagnosis can be 

mistaken for sepsis or pulmonary disease in almost 50% of cases.    

Investigations 

ECG: may be normal, or show LVH, Left atrium abnormality, 1st degree heart block, 

complete or incomplete RBBB or biventricular hypertrophy. 

Chest X ray: cardiomegaly, narrowing in the aorta at the site of the coarctation, pos-

tstenotic dilatation results in the “3” image is often seen, notching (grooves) on the ribs, 

commonly seen after 5 yrs of age, results from erosions in the ribs 2ry to tortuous 

pulsating intercostal arteries. Pulmonary edema if associated ē HF.  

Echocardiography: localize the site & severity of the coarctation, flow. Color doppler 

measure the peak pressure gradient across the obstruction & left ventricular dimensions 

& function are assessed by M-mode & detection of other heart defect such as a bicuspid 

aortic valve ẃ occur in 80% of cases. 
 

AORTIC STENOSIS 

 

AS include supravalvular, subvalvular &valvular types, the aortic valve has 3 flaps, called  

”cusps” or “leaflets” that open & close during systole & diastole. Baby ē mild AS shows 

no symptoms & those ē moderate & severe AS can experience dyspnea, tachypnea.  
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Older children & adults experience dizziness, fainting attacks & easy fatigability, exert-

ional dyspnea, angina & syncopal attacks. The left ventricle initially compensate for the 

 resistance caused by AS by thickening to help to eject blood through the stenotic 

aortic valve. Isolated AS rarely become symptomatic until the aortic valve area is <1 cm & 

the mean gradient is >40 mmHg or the aortic jet velocity is >4 m/second. Supra valvular 

AS commonly seen in William`s syndrome.  

Incidence: 5 % of CHD & 4 times more likely to occur in boys than girls. 

Clinical Picture 

Tachypnea. Dyspnea.   

Sweating while feeding.  

Liver enlargement.    

Palpable left ventricular heave or thrill. 

Pulmonary rales.  

 Absent or  2nd HS & narrow pulse pressure. . 

Systolic murmur is loudest over the 2nd right ICS & suprasternal notch ē or ēout thrill, 

transmitted to neck & apex.   

Aortic ejection click.     

Gallop rhythm. 

Investigations 

ECG: is frequently normal but may show LVH. 

CXR: slight LVH, plethoric lung.. 

Echocardiography: confirmatory, degree of valve obstruction, evaluation left ventricular  

function & filling pressure, transvalvular gradient, detection of coexisting abnormalities 

of other valves. 
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CYANOTIC CONGENITAL HEART DISEASES 

Cyanosis: is it of cardiac or pulmonary in origin? 

Hyperoxia test: neonates ē CHD usually do not have significantly  of PaO2 during 

administration of 100% oxygen. 

The O2 saturation in cyanotic heart diseases is <90% (pulse oximeter) & PaO2 <60. 

The degree of cyanosis; depend upon the amount of pulmonary blood flow. 

The  5 Ts  are the most common cyanotic CHD:  T4, TGA, TA, Ta, & TAPVR.  
 

TETRALOGY OF FALLOT 
 

 

Incidence: 2-3/10.000  live births. The most common CHD beyond infancy. 

Clinical picture 

Central cyanosis & Cyanotic spills. 

Clubbing seen from 3-6 months of age. 

Harsh ejection systolic murmur over the pulmonary area & LSB. 

Thrill along LSB.  

Diagnosis 

CXR: boot shaped heart & oligemic lung. 

ECHO: for anatomy of great vessels, overriding of aorta, PS, RVH & VSD. 

ECG:  RVH ē/ēout right axis deviation.  
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TRANSPOSITION OF GREAT ARTERIES 

                 

TGA account for 5% of CHD, the aorta leaves the right ventricle (rather than the left as in 

normal heart) & takes unoxygenated blood to the body, while the pulmonary artery 

leaves the left ventricle & take oxygenated blood to the lung (the position of pulmonary 

artery & aorta are reversed), so that most of the blood returning from the lungs return to  

the lungs again “lung-heart-lung” & most of blood returning from the body return to the 

body again, “body-heart-body” ēout being routed to the lungs for oxygen. Infants born ē 

TGA survive only if they have one or more connections that let oxygen rich blood reach 

the body, either through ASD, VSD, or PDA. The TGA require surgery, usually in the first 

wk of life. 

Clinical picture 

Cyanosis: if the infant has an intact ventricular septum, cyanosis at birth (at least by 48 

hrs because by then the ductus arteriosus has closed), all babies has a PDA at birth that 

may allow enough mixing to prevent severe cyanosis initially, but as the ductus arterios-

us closes, as it typically will in the first hours or days of life, cyanosis become more 

severe. If infant has a large VSD, less severe cyanosis will be noticed & associated ē CHF. 

Tachypnea: in response to the low O2 levels. 

Silent heart: no murmur, or are not typical nor always present unless other lesion pre-

sent e.g. VSD. 

Palpable right ventricular impulse. 
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Engorged neck veins. 

Enlarged liver become apparent in the neonatal period. If untreated, over 50% of 

infants ē TGA will die in the first month of life & 90% in the first yr. Babies will often 

develop signs & symptoms of CHF over the course of the first wks or months of life. 

Diagnosis 

ECG: may show, RVH, Rt axis deviation & may show myocardial damage due to ischemia 

CXR: narrowed superior mediastinum gives to the cardiac silhouette characteristic egg-

shaped appearance, cardiomegaly ē  pulmonary vascular markings may be found if VSD 

is present. 

ECHO: anatomy of vessels, presence of other associated anomaly e.g. VSD, ASD, or PDA, 

are easily seen. 
 

TRUNCUS ARTERIOSUS 

                                           

 
 

TA seen in 2-4% of severely sick neonates ē CHD. The pulmonary & aortic arteries are co-

mbined, only one artery arises from the heart & that this artery “TA” gives rise to the 

coronary arteries, pulmonary artery & aorta, result in  of blood flow into the lungs & it 

is always override a large VSD.  
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Clinical picture 

Cyanosis. Dyspnea. Tachypnea. Excessive sweating. Pansystolic murmur (VSD), at  

the left sternal border. Cardiomegaly. 

Investigations 

CXR: cardiomegaly, plethoric lung, the combination of right sided aortic arch, strongly 

suggests TA, however further confirmatory investigations are always needed. 

ECG: RVH & right axis deviation. 

ECHO: anatomy of great vessels, truncal valve, aortic arch & VSD are easily seen. 

TRICUSPID ATRESIA 

                                          

                                                          

Ta is a congenital agenesis or absence of the tricuspid valve, during the first 8 wks of ge-

station, resulting in no direct communication between the right atrium & right ventricle, 

missing tricuspid valve result in an undersized or absent right ventricle & wellhave  

blood flow into the lung. The blood that return from the body to the right atrium cannot 

directly enter the right ventricle & most pass through the hole of ASD into the left atrium 

& then to the left ventricle. An opening may be present in atrial or ventricular level, also  
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a PDA allow blood to pass through from the aorta to the pul-monary artery & receive O2 

from the lungs. 70% of cases have normal relationship of great vessels & 30% have 

transposition of great arteries.  

Incidence: 5/100.000 Live births & the 3rd most common form of CHD. 

Clinical picture 

Nearly 50% of babies ē Ta present ē symptoms on the day of birth & 80% will have 

symptoms by the end of the first month of life, the magnitudes of pulmonary blood flow 

determine the timing of & type of clinical presentation. Infants ē pulmonary oligemic 

exhibit cyanosis in the first few days of life, tachypnea & acidosis, hypoxic spells are not 

common in the neonate although the spells can occur later in infancy, infants ē pulm-

onary plethora usually present ē signs of heart failure within the first few wks of life; 

dyspnea, fatigue, difficult to feed & a holosystolic murmur on LSB is suggestive of VSD, or 

soft ejection systolic murmur & splitting of the 2nd HS ẃ is characteristic of ASD.  

Investigations 

Chest X ray: enlargement of Left ventricle, a concave left border & small pulm. ves- sels, 

the aorta is continuous ē the cardiac shadow in left anterior oblique views. 

ECG: LVH & left axis deviation (the only cyanotic type of CHD ē this finding). 

ECHO: confirm the presence of Ta & VSD. 

Cardiac catheterization: is an invasive procedure that gives very detailed informati- on 

about the structures inside the heart, done under sedation, a small, thin, flexible tube 

(catheter) is inserted into a blood vessel in the groin & guided to the inside of the heart, 

BP & O2  measurements are taken in the 4 chambers of the heart, as well as the pulm 

artery & aorta & contrast dye may be injected for more  visualization. 
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TOTAL ANOMALIES PULMONARY VENOUS RETURN 

                                                             

                                       

TAPVR, the pulmonary veins have no connection ē the left atrium, they drain directly or 

indirectly into the right atrium. There is total mixing of the systemic venous blood & the 

pulmonary venous blood within the heart. The systemic circulation dependent on shunt-

ing through ASD or patent foramen ovale. 

Clinical Picture 

Cyanosis of skin, lips, or nails. Tachypnea & Feeding difficulties. Not growing as fast 

as normal. Frequent respiratory infection. Some children does not start having symp-

toms until later in infancy. 

Investigations 

Chest X ray: there is cardiomegaly with increased pulmonary arterial markings. There is 

dilation of both the Lf & Rt innominate veins & the right superior vena cava producing 

the classical "snowman" or "figure of 8" appearance. The superior mediastinum is enlarg- 

ed secondary to dilation of the right vena cava, innominate vein & ascending vertical vein 

ECG: shows RVH. 

ECHO: RVH, ASD, or patent foramen ovale ē left to right shunt. 
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CARDIOlOGY 
HEART FAILURE 

 

              

 

CHF refers to clinical state of systemic & pulmonary congestion resulting from inability of 

the heart to pump as much blood as required for the adequate metabolism of the body, 

the clinical picture of CHF result from combination of relatively  COP & compensatory 

responses to  it.  

Clinical picture 

Feeding difficulties: important clue in detecting CHF in infants, interrupted feeding 

(suck-rest-suck cycles), inability to finish the feed, forehead sweating  during feeds due to 

activation of sympathetic nervous system (a very useful sign). 

Tachypnea: > 60/min from age 0-2 months, & > 50/min in 2 months to 1 yr of age & > 

40/min in 1-5 yrs of age, it is happy tachypnea ēout much retraction. Grunting (form of 

+ve end expiratory pressure). Fever ē pulmonary infection may produce tachypnea & in 

cyanotic CHD, tachypnea may be due to associated brain anoxia & not CHF, the Rx for the 

2 conditions is entirely different. 

Tachycardia: > 160/min. in infants, > 100 /minute in old child. Tachycardia ē absence of 

fever or crying & accompanied by rapid RR & hepatosplenomegaly is indicative of heart 
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failure. Consider supra ventricular tachycardia if heart rate >220/min. in infants & >180/ 

minute in older child. 

Cardiomegaly: consistent sign of impaired cardiac function, secondary to ventricular dil-

atation &/or hypertrophy, may be absent in early stages especially ē myocarditis, arrhyt- 

hmia, restrictive disorders & pulmonary venous obstruction. 

Hepatosplenomegaly: lower edge of the liver is palpable >2 cm below right costal mar-

gin, may be associated ē mild elevation in the bilirubin level & LFTs changes. The  in 

liver size after initiation of Rx is an excellent criterion of response to Rx. Usually in such 

circumstances the spleen is palpable. 

Jugular venous pulsation: seen only in older children & adolescents. 

Pulmonary rales: of not much use in detecting CHF in infants, rales may be heard at 

both lung bases, when present, are difficult to differentiate from those due to the pulm-

onary infection ẃ frequently accompanies heart failure. 

Peripheral edema: is a very late sign of failure in infants & children. Facial edema is 

most common in infants & children, while presacral & posterior chest wall edema in you-

ng infants, it indicates a very severe degree of failure. Daily weight monitoring is useful, 

rapid  in Wt >30 gm/day in neonate may be a clue to CHF & also useful in monitoring 

response to Rx. Cold extremity,  BP, skin mottling, all are signs of impending shock 

Pulse: either pulsus alternans (strong & weak contractions of failing myocardium), 

pulsus paradoxus ( of pulse volume & BP ē inspiration) are frequently observed in 

infants ē severe CHF. 

Apical Pulse: visible, diffuse apical pulsation in RVH. Visible, localized apical in LVH.   

Investigation 

CXR: look for heart size, contour, pulmonary vasculature, presence/absence of pleural  
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effusion. In RVH, an angle seen between apex & diaphragm, while in LVH no angle. The 

earliest sign of heart failure will be cardiomegaly (before pulm. edema). Cardiomegaly is 

the  of cardiac shadow > 50% of chest diameter as shown in the diagram below. The 

cardiac shadow calculated as; horizontal line from must concave point to mid vertical line 

of centralised pt (a) + horizontal line from must convex point to mid vertical line of 

centralised pt (b), it is equal to sum of (a) + (b).  

ECHO: the 1st sign of heart failure on ECHO will be enlargement of the filling chambers 

(left atrium for left sided heart failure, right atrium for right sided heart failure), &/or  

of ventricular contractility. 

ECG: RVH; R wave in V1, V2, V3 > 25 mm, right axis deviation. LVH; R wave in V5,V6 > 25 

mm, deep S in V1,V2, inverted T & left axis deviation 

Electrolytes & CBC: including Ca+, Mg+, K+. & CBC. This helps us to R/O the presence of 

anemia & electrolyte disturbances. Baby often have mild hyponatremia resulting from  

renal water retention rather than a true -ve sodium balance, mild hyponatremia, ther-

efor, does not need to be treated, & administering supplemental sodium may actually 

worsen the baby`s fluid retention & heart failure. Ca+ should be administer when hypoca-

lcaemia is documented (Ca+ gluconate 10% 1 ml = 100mg/Kg IV), same as for Mg+ (Mg+ 

SO4 50% 25 mg/Kg IV). K+ is important especially when we start to use furosemide, hypo-

kalemia may cause cardiac arrhythmia, cardiac arrest, polyuria, paralytic ileus & muscle 

weakness (dose of K+cl- 20% is 2 ml/Kg). 

Management 

Diuretics: Furosemide (Lasix), 0.5-1 mg/Kg/day, dose can be  to 3 mg/Kg/day in severe 

CHF. 

Inotropic: Dopamine infusion 5-10 mcg/Kg/hr. 
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Correction of acidosis: through administration of fluid &/or NaHco3 . 

Digoxin: Digitalis Glycoside.  digitalizing dose; PO 8-10 mcg/Kg/day, or IV 80 % of the 

oral dose, maintenance dose is approximately ¼ of total daily dose divided bid, its half-

life is 36 hrs, so given once or in two divided doses daily, it is well absorbed through GIT, 

initial effect can be seen within 30 min. after oral administration & within 15 min after IV 

administration, adjust the dose in pt ē renal failure. Give ½ the total digitalizing dose 

immediately & the succeeding 2 quarter doses at 12 hrs intervals, later ECG monitoring. 

The dose of digoxin is almost never increased but may be decreased in the presence of 

toxicity or renal failure. Signs of cardiac toxicity include; arrhythmia, bradycardia, AV 

block & PVCs as premature QRS complex of abnormal shape & duration. Hypokalemia & 

hypercalcaemia  toxicity of digoxin &discontinue digoxin if any new rhythm disturbance  

noted. 
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VACCINATION 

Immunization is a procedure designed to  concentration of antibodies &/or effector T-

cells ẃ are reactive against infection through administration of antigenic material (vacci-

ne) to stimulate an individual`s immune system to develop adaptive immunity to a path-

ogen, so the vaccine is biological preparation, improves immunity to particular disease, 

typically contains agent resembles disease-causing microorganism. It is often made of 

weakened or killed microbe or its toxins, or one of its surface proteins, stimulate immune 

system to recognize  the microbe as foreign body, destroy, remember it. Immunization is 

one of the most powerful, cost-effective of all health intervention, prevent debilitating 

illness, disability. The rights of medication administration should applied to the vaccine, 

these rights of medications include; right pt., right vaccine, to be given in the right time, 

giving the right dosage, through right route, in the right site & to be associated ē right 

documentation. 

Types 

Live bacteria (BCG). 

Live virus (OPV, MMR). 

Killed bacteria (Pertussis, S. Typhi). 

Killed virus (IPV, Rabies, HAV). 

Toxoid (DT, TT). 

Capsular polysaccharide (HiB, Pneumo, Meningo). 

Viral subunit (HBsAg). 

Bacterial subunit (acellular Pertussis). 
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Obligatory vaccination schedule  

# BCG: 0.1 ml SC, at first month of age & 5 years after doing tuberculin test.  

# Polio: 2 drops, at 2, 4, 6, 18 months, 5 years. 

# DPT: 0.5 ml IM, in shoulder muscle, at age 2, 4, 6, 18 months, & at 5 yrs age boost-er 

dose of DT (diphtheria tetanus).     

# Hepatits B: 0.5 ml IM at the shoulder muscle at age 2, 4, 6 months. 

# Measles: 0.5 ml IM at the gluteal muscle, at age 9 months. 

# MMR: 0.5 ml IM at shoulder muscle, at age 12 months.  
 

Additional vaccination schedule 

🔸Chicken pox: at age 1& 5 year. 

🔸Meningococcal: at age 2 & 5 year. 

🔸Haemophilus influenza bacteria: at age 2, 4, 6 & 18 months. 

🔸Pneumococcal: at age 2, 4, 6, 18 months. 

🔸Rota virus: at age 2 & 4 month. 

🔸Hepatitis A: at age 12, 24 months. 

Recommended vaccines protect against 12 diseases  

•TB •Polio •Diphtheria •Measles •Pertussis •Mumps •Tetanus •Rubella •Hepatitis B  

•Chicken pox) •Meningococcal disease •Haemophilic influenza type b. 
 

Tuberculosis Vaccine 

BCG: 0.1 ml given ID over right deltoid muscle, or by multiple puncture technique, given 

within 1 month from birth, scar formation 2-6 weeks after injection, small spot may app-

ear at site of injection, can grow into circle up to 7 mm diameter, may become crusty 

where fluid has dried on surface, can be painful, bruised for few days other side effects  
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rare, severe anaphylactic reaction very rare, vaccine not given to immunocompromised 

or HIV infection because as it may cause disseminated or life threatening infection. 

Poliomyelitis Vaccine 

Eliminated from Egypt since 2005, 2 types; one given PO  (OPV) other given IM (IPV) 0.5 

ml, also available as combination vaccine containing (IPV+DPT) or (IPV+DPT+HB), given at 

birth & at 2, 4, 6, 12, 18 months of age. It is one of the safest vaccines, recommended to 

give children < 5 years extra doses should there be any national campaign, side effects of 

OPV is minimal, may lead to GIT upset like diarrhoea, vomiting, does not cause fever, 

extremely rare side effect is vaccine associated paralysis in 1/million doses, the injectable  

form IPV may lead to mild fever lasts for 1-2 days, local pain, swelling, redness, tiredness 

in 20% of cases.  

DPT Vaccine 

0.5ml IM in shoulder muscle at ages 2, 4, 6, 18 months & 5 years, side effects, local pain, 

swelling, redness, difficulty in walking in 50% cases persist for 1-3 days, systemic side 

effects as fever, excessive crying, anorexia, vomiting, irritability 25% of cases. Pertussis 

vaccine not to given & replaced by DT vaccine to children ē any of the following; previous 

history of neurological disease, family history of neurological disease, severe reaction to 

previous vaccination, or in case of over age 18 months (as reactions are more frequent). 

MMR Vaccine 

0.5 ml IM at age 1, 5 year, most children are perfectly well after vaccination, few develop 

local pain, mild fever, faint rash 7-10 days later lasts for few days, mild swollen face. 

Hepatitis B Vaccine 

0.5 ml IM at 0, 1, 6 month, 20% of vaccines show local reaction at injection site. Fev-er, 

headache, sore throat, nausea, diarrhea, anorexia, are rare.  
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Hemophilic influenza type b Vaccine 

0.5 ml IM at age 2, 4, 6, 12 months, 25% of cases experience pain, redness, swelling at 

site of injection, mild fever, no evidence linking the Hib vaccine to autism. 

Meningococcal meningitis Vaccine 

0.5 ml IM at age 1, 5 year, 50% of cases develop pain, redness at site of injection, lasts 1-

2 days, less number have mild fever. 

Varicella vaccine/chicken pox 

0.5 ml SC at age 1, 5 year, local reaction at injection site, mild fever in 1% of cases, mild 

rash in 5% cases appear after 5-12 days.   

Influenza vaccine 

0.25 ml IM at age 6 month, repeated every year in autumn. 

Desensitization 

 -0.1 ML 1/20 concentration + 0.05 ml adrenaline subcutaneous.  

-0.1 ML 1/10 concentration + 0.05 ml adrenaline SC, after 30 minute. 

-0.01 ML full concentration + 0.05 ml adrenaline SC, after 30 minute.   

-0.1 ML full concentration + 0.05 ml adrenaline SC, after 30 minute. 

-1/2 ML full concentration + 0.05 ml adrenaline SC, after 30 minute. 

-Full dose IM, after 30 minutes. 

   (ē presence of adrenaline, decadrone ready for use in case of emergency) 
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WEANING 

                                  
 

May be difficult task for the mother to perform, but usually has happy end. Weaning is 

the process of gradually introducing infant to what will be its adult diet & withdrawing 

the supply of its mother`s milk. The American Academy of Pediatrics recommends 

feeding a baby breast milk for the first 6 months of life & continuing breast feeding until 

the child is at least one year old & for as long after that as the mother &child both wish 

to continue. In general, babies under 6 months have kidneys &guts that are not mature 

enough to cope é a more diverse diet, research shows that babies need nothing but 

breast milk or infant formula for the first six months of life, this gives a baby`s digestive 

system time to develop so that they cope fully é solid foods, & that early weaning can 

the risk of infections & the development of allergies like eczema  & asthma. It is recom-

mended also to start weaning when;-Baby is able to stay in sitting position & are able to 

hold their head steadily - Coordinate their eyes, hands & mouth, can look at food, grab it, 

& put it in their mouths all by themselves.- Able to swallow their food. The process of 

weaning is slowly over months, slowly tapering off how long & how often mother breast 

feed, over the course of months, this will cause breast milk to gradually diminish & 

prevent discomfort caused by engorgement, mother to try first to drops the mid-day 

breast-feeding session, once mother successfully dropped one feeding she can start wor-

king on dropping another, but not to give the child cow`s milk  but iron- fortified formula 

during the first year of life.  
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Foods to introduce to baby from age 6 month: as a role we start gradually, item by item 

separately, in a small amount ẃ gradually increased, watching for any sign of indigestion 

or allergy. Starting by group 1.& gradually moving to  groups II & III.  

Group I: mashed or soft cooked fruit & vegetables like; potato, sweet potato, carrot, app-

le, pear, banana, avocado. Make into purees & given by spoon. 

Group II: baby rice, baby cereals mixed é fortified milk, yoghurt (skimmed milk).  

Group III: soft cooked meat such as chicken, mashed fish, mashed hard-boiled eggs. 

Gradually the mother will be able to  the amount & variety of food the baby eats until 

he can eventually eat the same as the rest of the family, in smaller amount. 

From the 8 month the baby will move towards eating three meals a day. 

Foods ẃ not to be given to baby below 1 year 

Salt, honey, sugar, whole nuts, tea, coffee, soft boiled or raw eggs, liver paste, soft, 

coked, cheeses, certain fish ẃ may contains traces of mercury (shark, sward fish). 

Allergic baby 

If the child already has an allergy or an allergic condition as asthma  or eczema, then he 

has more of a chance being allergic to peanuts, we try foods that are most likely causing 

reaction one at a time starting é small amount e.g. grains, as wheat (& others that 

contain gluten), fish, citrus fruits, nut butters, egg & Cow`s milk. 

When is it time to give up the Pacifier 

12 months is a good time for weaning the child from the pacifier because by that time 

this marks the beginning of a dramatic speech development phase. If the child often has 

a pacifier in his mouth, he may be less likely to babble & practice talking, also for normal 

development of tongue, lip, & avoidance of pushing upper teeth towards the lip.  
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 PERINATOLOGY    

INFANT DEVELOPMENT 

The critical period of child is the first 1000 days of life”the golden interval”. Ensuring 

normal growth & development of the child physical, mental, psychological & social 

milestones are important to look for. Many factors affect child growth & development, 

starting from time of pregnancy, include; mother health, medications, genetic factors, 

drug abuse, IUI, availability of medical facilities, mother nutrition & education, home 

atmosphere, sanitary environment, water supply, environmental pollution & traditional 

practices…….   

Age One Month 

 

Social: the baby start to develop social smile, when mother`s & baby`s eyes meet, the 

baby may give mother a smile. The baby prefers human faces to all other patter-ns. Baby 

smile at faces when closed to him or stairs at them. Baby respond to comforting voice é 

facial movement & by alteration of breathing. The baby has erotic feeding schedule. 

Demanding cries. He/She sleep most of the time when not being handled or fed, sleep 

off & on random times for  12-18 hrs/day.  

Motor: baby lies in a more relaxed & less flexed posture. No head control when in sitting 

position. Raise his head slightly when in prone position. Moves head from side to side 

when in prone position or in back position. Hands stay clenched. Makes jerky, quivering 

arm thrusts. Brings hands within range of eyes & mouth. Strong grasp reflx.  

Language: many researchers believe the work of understanding language begins while a 
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baby is still in utero, baby begins to make sounds cries first, then vocalizes; oohs & aahs 

& makes cooing sounds in the first month or two. 

Vision: see best at 20-30 cm. Has blurred vision & see only black & white pattern. Follow 

briefly dangling object at distance 20-30 cm when moving in front of his eyes in  range 45 

degrees. Eyes wonder & occasionally cross. Baby will close his eyes in the presence of 

sudden bright light. Presence of red eye reflex. 

Hearing: respond to familiar sound & voices by either turning head toward it, blinking, 

deep breath, or jerky movement of limbs. 

Smelling&Taste: recognize the scent of his own mother`s breast milk.  Prefere sweet rat-

her than bitter taste. 

Sensation: prefers sot sensatios & dislikes rough or abrupt handling.

Growth parameters 

Head circumference: average HC is 35cm at birth & ½ inch/month  (1.27cm), during the 

first six  months of life.  

Weight: average 3.5kg,  1.5-2 pounds/month (700-900gm), during the first five months 

of  life (baby double his birth weight by the end of fifth month of life). 

Height: average 50 cm. at birth,  1 inch/month (2.54 cm), during the first six months of 

Life (about 65 cm by the end of six month of life).   

Baby at age 3 Months 

 



204 
 

                                                                                                                                                                                                                            INFANT DEVELOPMENT - 3 MONTH                                                                                                                                         

Social: baby smiles responsively. Shows emotions. Showing his preference to his mother, 

able to recognize his mother & other care givers. Enjoy playing é other people & may cry 

when playing stop. Begin to react & relate to the world around them. Interacting é peo-

ple & may imitates some movemental facial expression from the person playing é him. 

Crying is no longer the baby`s primary method of communication. The baby enjoys being 

around other babies. He/She sleep 6-7 hrs at a time ẃ  translates into a good night`s sle-

ep for his mother & during the day baby will take a few naps of about 1.5-2 hr each day. 

Motor:  lies on tommy é propped up on forearms é the head up & looking. When head 

upright, head has reasonable control, able to hold his/her head about 450. When pulled 

up to sit, head does not flop back. Kicks are getting stronger. Pushes down on legs when 

feet are placed on a firm surface. Grasp reflex disappear as many of other primitive ref-

lexes. Play ē his own fingers. Sucks fingers & fist. Grasp clothing & hair of others wh-om 

come nearer to him. Hands are kept open most of the time. Will not pick up a toy. Briefly 

wave a rattle put in his hand & go straight into the mouth. He/She can roll over one way. 

Language: begins to babble, squel, gurgle. Begins to laugh. Makes lauder sounds. Imitate 

some sounds. 

Vision: eyes are bright & alert. Acuity & Field of vision improving. Excited to see his mo-

ther. Excited to see food coming. Focus on moving objects in front of his eyes. Recognize 

familiar objects & people at a distance 40-50 cm. Watches faces intently. Gaze intently at 

his/her own reflection in a crib mirror. Prefer to look at brightly colored toys. 

Hearing: identify, like, smile & turn head at the sound of his mother. Searching for voice 

of her mother. Love listening to all kinds of music. Quieted when hearing an unexpected 

sound. 
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6 Months 

Social: often seems happy. Knows familiar faces. Start to be conservative towards st-

rangers. First sign of fear when baby is é strange people or in new situations. Shows 

curiosity about things nearby. Likes to play é others, especially parents, peekaboo (the 

person hides his face, pops back into the baby`s view & says I see you). Sleep longer at 

night 6-8 hour consistently & takes naps 2-3 times a day, each lasts for 1 -3 hours. 

 

Motor: now baby show complete head control. Fully sitting éout any support from mom 

or dad. When standing, support weight on legs. Rolls over in both directions (front to 

back & back to front). Begins to pass things from one hand to another. Still everything 

goes into his mouth & starts to reach for a toy. 

Language: more babbling é new vowel consonant combinations. Makes sounds to show 

joy & displeasure. 

Vision: able to see at longer distances. Acuity & field of vision improving. Likes to lo-ok at 

self in a mirror. Looks around at things nearby. Eyes may change from their birth color. 

Hearing: turns decisively to a side to locate a noise. Respond to own name. Respond to 

sound by making sounds.                                                                                                                                                                                                             

Growth  

Head circumference: is about 45 cm  about ¼ inch/month (0.6 cm.)  to reach about 49 

cm by the end of the first year.  

Weight: is about 7-8 kg & gain about 1 pound/month (450 gm) (=15 gm/day) to reach ab- 
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out 11 kg +/- 1 kg by the end of the first year. 

Height: is about 65 cm & gain about ½ inch/month (1.27 cm) to reach about 75 cm by the 

end of the first year of life. 

Teething: the first teeth start to appear (lower central incisor). 

 

9 Months 

 

 

 

 

Social: respond to his/her own name & simple commands. Understand the meaning of 

“NO“. Pay attention to conversation. Show interest in & dislike of foods. Has his favorite 

toy. Looks for things he sees you hide. May be afraid of being left alone. Imitates speech 

sounds. 

Physical: get on hands & feet & rock back & front. Crawl backwards first, then forw- ard. 

Begin to pull up to stand. Hold an object in each hand.  Bang toy on table & bangs objects 

together. Puts hands forward when the head is pointed to the ground (parachute reflex) 

to protect self from falling. Flying baby stunt is an example of the parachute reflex seen 

in the picture above.   
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     INFANT DEVELOPMENT  
12 Months 

 

Social: uses simple gestures, as shaking head for “no” or waving ”bye bye”. Pays incre-

asing attention to speech. Responds to “no”. Cries or shows emotion when told “no”. 

Can express emotions ranging from happy to sad. Identify by use everyday objects; 

toothbrush, cup, hair-brush, or toy telephone. Have favorite things & people. Explore 

things in different ways, like shacking, banging, or throwing. Find hidden things easily & 

search for his toy if it falls down. Tests parental response to his actions during feeding 

(what do you do when he refuse). Hands his mother a book when he wants to hear a 

story. Puts out his arm or leg to help his mother during dressing. Play “ball“ receiving & 

returning a rolled ball. Follow a simple directions like, “pick up the toy”/& simple verbal 

requests. Pokes up é index (pointer) finger. Able to sleep up to 12 hrs at night éout a 

feeding. 

Physical: crawls forward on belly by pulling é arms & pushing é legs. Gets from sitting to 

crawling to prone position. Pull up to standing  position. Sit back down from standing 

position. Walk holding on to furniture or é assistance. Stands momentary éout support. 

Cruises or take a few steps unassissted. Use pincer grasp, pick up food & small objects é 

thumb & index finger. Finger feedhimself. Takes objects out of con-tainer & put things in 

it. Turn pages in a book, but often several at a time. 

Language:  saying Da-Da & Ma-Ma & exclamations like“Uh-Oh“. Saying two wards other 

than Da Da, Ma Ma. Tries to say words you say. 
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Vision: follow a fast moving object. Looks at the right picture or when it is named. 

 Growth: his birth weight is trippled. Grow ½ inch of height each month.  head size by 

about ¼ inch/ month. Four to six teeth erupted (lower & upper central incisors). 

18 Months 

 
Walk alone & dance to music. Build a tower out of blocks. Climb stairs while holding in. 

Drink well from cub. Begin to feed self é spoon. Scribble é crayon or pencil. Take aftern-

oon nap. Saying 10-15 words. Saying two word sentences, as “mommy up”. Have first 

molar teeth appear.  

24 Months 

 

Run well, stand momentarily on one foot, kick & catch ball. Can go up-stairs one foot be-

s-ide the other in each step. Turns pages in a book, one at a time. Turn door knobs. Wea-

ring the shoes. Begin to ride a tricycle. Saying about 50 words, beginning to put 3 words 

together (me want ball). Identify his body parts & naming pictures. Appetite   greatly. 

Begins to have bladder & bowel control. 
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36 Months 

 
Make walk up &down the stairs é alternating feet. Can briefly balance & hope on one fo-

ot. Can construct a block tower of >6 cubes. Can dress self. Vocabulary many hundreds of 

wards. Like to listen to stories & ask for it. Counts 3 objects. Follows instructions formed 

of 2 or 3 steps. Answer simple questions & frequently asks questions. Can copy a circle é 

a pencil or crayon. All 20 teeth appear. May have daytime control over bowel & bladder 

functions (may have night time control as well). 

Head Circumference 

 

Body Segments: Upper segment is longer than lower segment since birth up to age of 12 

years. Upper segment is equal to lower segment after age 12 years. 

Teething: at age 2 yrs there are 20 milk teeth, not replaced if it falls. Child start to ch-

ange milk teeth to permanent one at age 4 years, each year he change 4 teeth. At age 6 

years the cusped teeth start to appear (has no milk teeth before).  
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THE 9 MAJOR PHYSICAL MILESTONES 

1-Eye contact (6 -8 weeks): between the baby & his mother. Is the first milestone to be 

noticed by the mother? It means that baby pay attention to his mother & following her é 

his eyes, means that his neurological growth & ability to communicate are on track. Also 

he is demonstrating that his brain is registering a familiar face, in a sense, he is saying 

“Hey, I Know who you are”. 

2-Smiling (8 weeks): an infant can`t produces what is called a social smile until about 8 

wks. It takes that long for his nervous system & vision to develop enough to see & 

produce a smile in response. Smiling is a baby`s first social skill- he`s picking up on how 

relationships’ work- as well as a signal of emotional growth.  

3-Rolling over (2 or 3 months): but flipping from back to front often takes until around 5 

months because it requires core coordination & muscular strength. 

4-Grabbing (3 or 4 months): being able to grab things means he can engage more in play 

whether by himself or é others. Baby begins to gauge where things are in space & they 

can plan an action, such as grabbing a pacifier. 

5-Hugging (5 months): the baby will quickly learn to hug Mom, Dad & other people 

he/she`s comfortable around, as well as her stuffed gorilla, the cat & anything else 

he/she adores.                                                                                                                                                             

6-Sitting up (8 months): once the baby has enough balance, arm strength & head, neck & 

lower body control, he well be able to sit up & take in a whole new world. At this point, 

his improving eyesight will allow him to see objects outside his direct line of vision & he 

will try to pull himself up to get a better look. At first, he will not be able to sit up for long 

on her own & may need to put his hand for balance, to motivate him to sit well, dangle 

or set his favorite toy in front of him, then slowly move it from side to side to encourage  
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INFANT DEVELOPMENT                                                                                                                                                                             THE 9 MAJOR PHYSICAL MILESTONES 

 

him to reach for the toy & rely solely on his  torso & legs for balance, he well be sitting 

éout help in no time ! 

7-Crawling (6 to 10 months): after sitting up, he will start to test his arms if they can sup-

ort him or not, so he will start the typical hands & knees crawl.  

8-Pulling up (8 months): at around 8 months, her torso & leg muscles will be strong eno-

ugh for her to stand up on her own. At first she will look for things to pull up on, the side 

of the crib, the arm of the sofa, or mother leg. 

9 - Walking (10 to 18 months): first step represent a huge developmental leap, walking 

requires muscle strength, coordination, balance & a certain level of emotional maturity. 
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INFANT DEVELOPMENT  

THE PERCENTILE CHART FOR WEIGHT & HEIGHT 
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12 REASONS BABIES CRY 

 

 

1.Hunger: baby signs of hunger will help the mother to start baby`s feeding before the 

crying stage, some signs include; fussing, smacking of lips, or rooting. 

2. Dirty diaper: instruction to the mother to keep him always dry.  

3. Needs sleep: may be over tired, mother have to carry him & speak to him é soft voice. 

4. Wants to be held: babies need a lot of cuddling. They like to see their parents faces 7 

hear their voices & listen to their heart beats & they can even detect their unique smell. 

Crying can be their way of asking to be held close. Mother may wonder if she will spoil 

her baby by holding him so much is a common is a common question raised by parents?, 

but during the first few months of life that is not possible. 

5. Tummy troubles: gas, colic & more can leads to a lot of crying, putting the baby on his 

back, holding his feet & moving his legs in a gentle bicycling motion may be helpful when 

done by mother. Other possible causes of babies tummy troubles including ; reflux, milk 

allergy, lactose intolerance, constipation & intestinal blockage. 

6. Needs to burp: babies swallow air when they breast feed or suck from a bottle & the 

air is not released, so he may need to be burped. 

7. Too cold or too hot: as a role, they are comfortable wearing one more layer than the 

 mother need to be comfortable. 
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 12 REASONS BABIES CRY 

8. Something small: some babies are extra-sensitive to things like scratchy clothing tags 

or fabric & they can be very picky, may be the light is too bright or the TV is annoying, he 

may be need soft music instead, or may be the pacifier tastes gross & need washing, or 

may be the tag or outfit is itchy. 

9. Teething: can be painful as each new tooth pushes through tend-er young gums,  

some babies suffer more than others, but all are likely to be fussy & tearful at some point 

along the way. The first tooth breaks through between 4 & 7 months. Applica- tion of 

local massage to the erupting teeth 3-4 times daily using medicated analgesic & anti-

inflammatory cream will help to sooth the effect of teething. 

10. Wants less stimulation: too much light or noise around, crying can baby`s way of 

saying, “I have had enough”.  

11. Wants more stimulation: he opposite to the above baby will cry when he thinks he`s 

alone, or if mother put him on the floor é his toys while she work on the computer, he 

fusses, while he`s happiest when the mother pop him in a baby carrier while she wash 

dishes, do laundry, another house works. He`s also especially peaceful in stores & other 

public places because he`s so interest- ed in & curious about the surrounding world. 

12. Not feeling well: less active, refuse feeding, feverish. The cry of a sick baby tends to 

be distinct from one caused by hunger or frustration. Such cry, ẃ awaken baby from sle-

ep, may be the resultant of otitis media, meningitis or intestinal obstruction ??  
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6 SERIOUS BABY SYMPTOMS 

1. Blue lips or tongue: cyanosed baby not getting enough O2 ẃ may be cardiac or pulmo-

nary in origin, clinical assessment, X- ray chest & heart, ECHO & ECG. 

2. Strained breathing: difficult breathing (dyspnea), fast breathing (tachypnea), flaring of 

nose, intercostal & subcostal recession are signs of respiratory distress. Do X-ray chest & 

heart, ABG, CBC, ….. 

3. Fever: rectal temp. > 38 oC, is indicative of infection, may be viral, bacterial, fungal or 

parasitic, clinical assessment may detect the site of infection, upper/lower RTI, tonsillitis, 

otitis media, prodromal stage of one of the common viral infections as measles, rubella, 

chicken pox. Confirmation by specific tests, CBC, CRP, cultures & other investigations 

may needed as CSF & blood film… 

4. Yellowing of the skin: if baby is getting yellower, after birth, he may need full investiga- 

tions to R/O pathological jaundice. conjugated or unconjugated hyperbilIrubinaemia, 

serum bilirubin (total & direct, Hb, Hct, reticulocytic count, Rh grouping, coomb`s test, 

LFT, hepatitis screening tests (antigens & antibodies).  

5. Dehydration: baby lethargic é dry tongue & mouth, sunken eyes, depressed fontanels 

& not making wet diapers (may associated é vo-miting, diarrhea, insufficient fluid intake, 

or neglected baby), such baby need evaluation for the degree of dehydration, electr-

olytes in blood for determination of type of dehydration, may need ABGs for presence or 

absence of metabolic acidosis, stool analysis. Management includes rehydration using 

either the oral route or in severe cases through IVF, at first to replace the deficit within 2- 

4 hours, then giving the maintenance according to the body weight & specific Rx 

according to the cause. 
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6 SERIOUS BABY SYMPTOMS 

 

6-Vomiting: may be associated é diarrhea, gastroenteritis, URTI, tonsillitis, food allergy, 

UTI, gastrointestinal anomaly. Bright green or coffee grounds vomit denotes intestinal 

obstruction or bleeding. Careful abdominal examination for; intestinal sounds, abdomin- 

al tenderness, distension & signs of dehydration. Investigations: severe vomiting may 

associated é electrolyte imbalance, metabolic alkalosis. Investigations may include X-ray 

abdomen (erect & supine), electrolytes, ABGs, coagulopathy studies, urine & stool 

analysis. 
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