
 

Infant Deaths

Infanticide unlawful destruction of a child underthe age of one year byanyon
does notinclude deathof fetus during labor or when it is destroyedby

craniotomy or decapitation

Feticide killingoffetus at any time prior to birth
Neonaticide killingofan infant within 24hoursofbirth

Criteria Infanticide Medical Infanticide Legal
definition definition

Ageofchild 1 year
1 year

killingdoneby Anyone Onlythemother withtheprovision
thatshemustbeunderthe effectof
childbirth or lactation

Genderspecificity Personofanygender Infanticide is a gender specific law
cancommit infanticide Only a female cancommitthecrime

ofinfanticide
Punishment As formurder As formanslaughter

verdict passed verdict for homicide Verdict ofhomicide in India
on perpetrator

Stillbirth a stillborn child is one born after 28ᵗʰweekof pregnancy
whichdidnot breathe or showany signsof life at
anytime after being completely born WHO

child wasalive in utero butdies during the process ofbirth



Causes Anoxia Congenital defects Prematurity

Birthtrauma especially ICHdue to excessive moulding
Erythroblastosis fetalis Placental abnormalities

Toxemia ofpregnancy
Dead Birth a dead born child is one whichhas died in utero

shows one ofthe following signs after it is completely
born maceration putrefaction mummification

rigormortis adipocere

stillborn fetus Dead born fetus
Periodofgestation 28weeks Any
Condition in wasalivejustbeforethestart was lying dead in uterus

uterus oflaborpains diedduring

labor in birthcanal didnot
showanysignsoflifeafter
beingborn

Predominance seenmostlyamong illegitimate No such predominance

immaturemale children in

primiparae

cardinal signsof prolonged labor Any one or moreofthe following
features bleeding into scalp caput signs Maceration mummification

succedaneum edema severe Rigormortis at delivery radio
mouldingofhead logical signs

Cause Anoxia aspiration birth congenital anomaly ABO

trauma prematurity strangulation Rh incompatibility
on cord toxemia



I Maceration degenerative change occurring in a fetus retained in utero after
death

occursdueto softening effect ofsoaking on solid tissues pulpyfetus
Earliest sign skin slippage 12hours after IUD
epidermis can easily be separated fromthedermisbyapplying oblique
pressure particularly noticeable overbony prominences

24hours fluidfilledbullae are formed between dermis epidermis

skinblebs

48hours Sweetish disagreeable odor
internal fetalorgans connective tissue show increasing purple discolouration

dueto hemolysis
darkred stained fluid accumulates in the serous cavities
deepaed appearance ofamniotic fluid Tobaccojuice or thick brown
appearance in the event of passage of meconium
volume of amniotic fluid in α fetoprotein levels

body is soft flaccid flattens out due to autolysisof connective
Bones are flexible tissues

Joints become abnormally mobile
Abdominal organs may

show green
discolouration dueto leakage

ofbile pigments from bladder

3 4days umbilical cord is red soft smooth

5thday subcutaneous edema upto 5mm
1 week meconium released into abdominal cavity through
dissolving bowel wall
Abnormal USGappearance due to protruding autolyzed liver
mass



dystrophic calcification inthe autolyzed livertissue

fluid accumulation at thenapeoftheneck
distortionofskullduring vaginal delivery maybemistakenfor hydrocephalus
squeezingofautolyzed braintissueintothespinalcord alongthespinalroots

into actropleural retroperitonealareas

severalweeks fadingofcolour to yellow gray
progressive lossoffluidfromthefetus eventually results in fetus papyraceous

dehydration shrinkage compaction oftissues organs

Rarely extrauterine pregnancy mayberetained foryears Lithopedion calcified

fetusretained in the abdominal cavity

1 Rigor Mortis Putrefaction Adipocere Mummification

Rigormortis is a usual changeafterbirth
Putrefaction occurs if air enters the liquor amnii afterdeath
Adipocere corpse wax formed byanaerobic bacterialhydrolysisof

body fat
Mummification occurs if all liquor amnii has drained out

III Radiological signs of 10Death
i Robert'ssign Earliest sign to appear 12 hoursafterdeath

Air in aorta pulmonary vessels or abdomen

a Spalding's sign appears 2days after death

overlappingoffetalskull bones due to shrinkage of cerebrum after
IV death

in Deuel's halo sign separation of subcutaneous fatofthe fetal scalp
fromthe cranial bones seen as a halo



Viabilityof Fetus ability ofthe fetus to survive outside theuterus

Ageofviabilityhasnot been defined in Indian law
Ageofviability 28 weeks according to English law followed in

India too
Atageofviability pulmonary surfactant appeals in thealveoliof lungs

surfacetensionofalveoli alveolibecome ableto inflate
When pulmonary surfactant is deficient IRDS HMD
IRDS Infant Respiratory Distress Syndrome
HMD Hyalinemembrane Disease

4s ratio 2 risk of IRDS 4s lecithin sphingomyelin ratio

Live Birth complete expulsion of fetus from its mother irrespective
oftheduration ofpregnancy whoafter such expulsion

breathes or shows any
otherevidence oflife

Signs of Live Birth
1 ShapeofChest
Before respiration chest is flat

circumference is 1 2am lessthanthatofabdomen at
the level ofumbilicus

Afterrespiration chest expands

drum shaped

2 Positionofdiaphragm abdomen must be opened before thorax to note the
highest pointof diaphragm if thorax is opened first Aircan enter
thorax diaphragm is pushed to a lower level giving false indication

oflivebirth



Before respiration levelof 4th or 5th rib
After respiration level of 6th or 7th rib

3 Lungs

Before Respiration After Respiration
COLOUR Uniformly reddishbrown bluish Mosaic mottled ormarbled

deepviolet depending onthe
degreeofanoxia

volume small lungsdonotcoverheart Larger lungscoverthe heart

Lungsare collapsed onthehilum

SURFACE Smooth Uneven

MARGINS sharp Rounded

LOWERMOST

margin
At the levelof 4th or 5thrib Atthe levelof6thor7thrib

CONSISTENCY liver like dense firm non Crepitant elastic soft
crepitant spongy

BLOODWITHIN Less more twicethatpresent in
LUNGS unrespired lung

ABSOLUTEWEIGHT 359 70g
OF BOTH LUNGS Fodise s test

WEIGHTOFBOTH 2 35of body weight
LUNGS in relation

ofbodyweight

to bodyweight Ploucquet'stest

SPECIFIC 0.94 lighter than water
Gravity

04 2 05 Heavierthan
water



Before Respiration After Respiration
HYDROSTATIC ve sinks in water ve Floats in water

TEST

THORACIC CAVITY Notoccupiedfullyby lungs Almost occupied fullybylungs
PLEURA loose wrinkled Taut stretched

OOZING OF

no

little frothless blood exudes on Abundant frothy bloodoozes

pressure on cut section
BRONCHI Contain blood stained froth
BRONCHIOLES

Empty

ALVEOLI Not inflated Inflated

MLI Indicates stillborn or dead boan Indicates liveborn child
fetus

Fodéré's Test staticTest lungsare ligatedacrosstheirhila separated weighed

Hydrostatic Raygat's Test Breathing in volume of lungs
in weightof lungs

in volume in weight
Performed in 4 stages
i stage 1 wholethoracic pluck both lungs heart are placed in a

bucketofwater ifpluck floats indicates liveboan fetus

if plucksinks more to stages
a pieceofliver is alsosunk in wateras control normal liversinks

if livesfloats indicates putrefaction



Ii Stage 2 Eachbronchus is tied lungs severed above the ligature
each lung is placed separately in water ifeither lungfloats

if either lungsinks indicates livebirth

move to sf3
a stage3 cuteachlung into12 20pieces roll a pieceoflunggently
between thumb indexfinger hearforcrackling crepitant noise

dipeach piece under water squeeze between thumb finger
check if bubbles are escaping if the piece floats independently
ifnot move to staged

iv stage 4 each piece is taken outofwater wrap in a piece

ofcloth squeeze byputting a weight removes the
expiratory reserve volume Eru tidal volume Tv Residualvolume

stillremains withinthe alveoli cannot be removed byany means
residual air is responsible forkeepingthe lungsafloat in

infants who have been bornalive respired if lung
floatslivebiath.itlungs were floating in earlier stages due toartefacts such as gas introduce

by artificial respiration piece of lungwouldnot continue to
float till the last stage

Childdidnotrespirebut lung floats
i artificial respiration tubecathetercannula passedinto mouthor trachea
ii Putrefaction distinctive features body showssigns ofdecomposition lungs are soft

greenish



in Respiration within thewomb vagitusuterinus incaseofruptureof membranes
iv Respiration withinthe vagina vagitus vaginalis

Hydrostatictest is not required whenone is sure fetus wasbornalive
stomach contains milk
umbilical cord has separated a scar hasformed

4 Changes in stomach Intestines

Breslau's Second LifeTest stomach Bowel Test stomach intestines are
removed aftertying double ligatures at each end put in water

if they float respirationhad taken place

air is swallowed intostomach intestines duringrespiration

false positives resuscitation attempts

bacterial
gas formation putrefaction

Othermaterials thatmaybepresent in stomach amnioticfluid blood

meconium milk mucus saliva
Presence ofmilk in stomach surest indicationof livebirth

5 Changes in MiddleEar
Weeden'stest skullcapis removed base ofskullsubmerged in water

petrous partof temporal bone roofofmiddleear is opened

if bubble ofair escapes from middle ear Livebirth

reliability ofthistest is low

6 Caput succedaneum an areaofsoft swelling that forms in the scalp
overthepresenting partofthehead in vertex presentations

starts diminishing soonafterbirth completely disappears in a week

D d Cephalhematoma

Signoflive birth



7 Umbilical CordChanges

2 hours bloodclots in the cutend
24hours cordattached to child shrinks dries seen in deadborn stillboa

also

48hours An inflammatory ring forms at thebase ofstump
3 days cold mumifies seen in deadborn stillborn also
5 6 days loadfallsoff leaving an ulcer
1012days Ulcer heals leaving a scar

8 Circulatory Changes in a newborn

structure closure Period
Umbilical arteries 10hours to 3days
Left umbilicalvein 3 5 days
Ductus venous 3 s days
Ductusarteriosus 7 10days
Foramen ovale 2 3 months



Battered Baby Syndrome akaCaffey Kempe syndrome
NonAccidental InjuryofChildhood male Tardieu's syndrome Parent

Infant Traumatic stress Syndrome PITS
clinicalcondition in which youngchildren usually under 3yearsofage are
beaten repeatedly over themost trivial provocation
10 15 casesof cerebral palsy maybe the resultof BBS
injuries are duetodirect manualviolence

1 ExternalInjuries

i Tearof frenulum mosttypical injury
causedby efforts to silence screaming

blowon face

attempt to suffocate thechild

a Softtissueinjuries abrasions bitemarks

bruises indicateplaceswherechildwasgripped strongly sixpennybruises

graze abrasions knucklepunches lacerations

pinchmarks slap marks scalpinjuries
in Eyes Blackeye Lens displacement Retinalseparation
Retinalsubconjunctival subhyaloid Vitreous haemorrhage

1 Internal Injuries
1 1st skeletal Injuries
i skullfractures especially in occipito parietal area

ii transverse spinalfracturesoflongbones
in Traction lesions periosteal hematomas

periosteal shearing

epiphyseal separation

avulsionofmetaphysis chippingofedgesofmetaphysis



iv Anteroposterior compressionofchest fracturesofribs in mid
axillary line

v side to side compressionofchest
fractures at costochondral junctions
fractures along posterior angles ofribs stringofbeads

Rosary bead appearance on X rays
2 2ndVisceral injuries
i SDH is found in about 40 of fatal cases
E Lungs Posttraumatic pulmonary pseudocysts PTPPCs

in Liver bursting injuries

a spleen bursting injuries
1 stomach intestine urinary bladder may be ruptured
vi second part ofduodenum jejunum maybe completely transected

Vii Tearingofmesentery
Diagnosis
1 In theliving

time taken to seek medical advice
natureof injuries
recurrence of injuries
Imaging studies X rays ofentirebody babygram

MRI
Technetium

99m
To methylene diphosphonate

MDP bone scintigraphy
1 Inthedead

Imagingstudies sameas in theliving

Autopsy forexternal internal injuries



Causeofdeath
Head injury mostcommon

Ruptureofabdominalorgan 2ndmost common

Sudden Infant Death Syndrome SIDS akacotdeath

suddendeathof a seemingly healthyinfant 1 y whose cribdeath
death remains unexplained even after

thorough case investigation

reviewofclinical history
deathscene examination

complete autopsy

serological toxicological histopathological microbiological examinations

Theories of Causation
1 Allergies cow'smilk protein allergy house mite allergy

2 CriticalDiaphragmFailure CDF dueto undeveloped respiratory muscles

non lethal infections

prone restingposition

Remsleep
3 Deficiencies Antibodies Biotin CaMg Se

Gamma globulin vitamins BC D E

4 Pregnancyfactors factorsthat inhibited fetal circulation damageoffetal
egcocaine use medullacannotcontrol breathing properly brain

5 Genetic brainstem abnormality ofthe serotonergic system
cardiac channelopathies

faulty IL 1 receptor antagonist protein



left ventricular hypertrabeculation
MAO A molecular polymorphisms

6 Hormonal deficiency ofparathyroid
7 Infections respiratory

8 Inflammatory reactions cytokine storm

9 Obstruction of airways Anatomical abnormalities Nasaledema

Nasalobstruction inflammation Excessive mucus in respiratory
Flaccid pharynx in hypotonic babies passages

Faulty neckposture Laryngeal spasm

10 Paone sleep position death due to
asphyxia due to airway compression
re breathing of exhaled gases an face down position
impaired heat loss hyperthermia

more bacterial growth
11 sharing of beds
12 sleepapnea
13 sleep induced arrhythmias
14 Miscellaneous Adrenal insufficiency Deficient liver enzymes
Hyperthermia Hypothermia Metabolic disorders

Neurogenic shock

5 Alcoholic mother incidence of SIDS in children

Death always occurs in sleep



Autopsy
i Face Facial pallor

Nopetechial haemorrhage in faceeyes
ii Hands clenched

in Definite pathology found in 15 cases Congenital heartdisease Down's syndrome

Pneumonia Tracheobronchitis

iv Milk or blood stained froth in child's nostrils mouth

1 Respiratory passages froth milkyvomit sheddingofindividual tracheabronchial
epithelialcells

Vi Inflammatory signs Laryngitis Tracheitis Bronchitis Pneumonitis

Pleuritis Bronchiolitis

vii Lungs Surface patchyuniform purplish discoloration Consistency firm
Pathology congestion edema

viiiPetechial haemorrhage most common finding
on visceral surfaces of heart lungs thymus

ix Histopathology Bronchi peribronchiolarcell infiltration

Lungs patchy alveolar collapse thickened alveolar walls

capillary thrombosis

aggregationof platelets neutrophilsmonocytes lymphocytes
Brain bilateral hypoplasiaofarcuate nucleus in brainstem
i Heart resorptive degeneration ofconductive system
Xii Biochemical levelof cytokines in blood CSF IL IB IL 6 TNFα

MLI
Infanticide maybe misdiagnosed as SIDS due to lackofevidence
Heart otherorgans from SIDS infants can be transplanted in other infants
with no evidence ofdeath in recipients


