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O 18 Aupust 20040, 1 apoke with &b)£§)10 UHSC BN Professor of Pathology ot
The University of Indiangp)(3):10 USC 15 an expert in the field of strangulation
and asphyxiation deaths, !E‘I 30D, (B)(6),(B)(7)(}: periommned consullaiton work for the
Navy and for the Department of Defense. With regard to self-inflicted stranguiation,

Kb)(3)3 10USC | o ered the following:

Iy i the “repical ol house hanging” (self inflicted stranguiations) the mdividual is

uneonseions within 2 minutes and dead within € minutes,

2y The 2 minute/d minute time frame is applicable even 1 the individual strangled
mimself or herself iying down using a ligature wrapped around the neck.

2) Most self-inflicted strangulations ave not {ull-suspension hangings that is 1o say that
there s some contact between the [oor or angther object and the body,

3} Death wall oceur much quicker in 2 {ull-suspension hanging.

4) Autopsies are generally unhelpful tn determining how long it teok any particular
person to die from strangulation.

53 Foreign mirway obstructions i the throat may cause a person 1o dic more quickly than
without foreign matter in the throat.

(b)(3):10 USC §130b.(b)(6).(b)(7)(C)
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Death by Strangulation by Dr, Dean Hawley

Aulopsy examination m cases of fatal stranguiation 1 a procedure that has probahly
not changed very much in the last fow docades. In fact, perhaps the best medical
seenfific paper ever writton about examination of strangulation victims was published
by Gonzales in 1933, relying on European references from the 19th century {11 The
precess of strangwiation, whother by hand {manual), or by ligature, results in hlont
force wgury of the tssues of the neck. The pattern of these injuries allows us 1o
recognize strangulation as a mechanism, and ro distinguish strangulation from other
blunt injurics including hanging, traumatic blows (o the neck. and artifacts of
decomposition. [2, 3, 4.5, 6,7, 8]

It 15 no coincidence that the best medical evidence of strangulation is derived
lrom post mortem examination (autopsy) of the body, but even in living survivors of
strangulation assaulis it may be possibie to recognize a pattern of injury distinctive [os
strangulation. At autopsy we can exam ali of the fissues of the neck, superficial and
deep, and track the force vector that produced the injuries. In living people, we arc
left with superficial examination of the skin. and two-dimensional shadows by
ragiography {9, 10} Oftentimes, even in fatal cases. there is no external evidenee of
miury. While patierned abrasions and contusions of the skin of the anterior neck are
typical of strangulations cases, some cases have no externally evident injurv
whatsocver. The injuries that may occur inclade patterned contusions and abrasions
caused by fingernails, finger touch pads, ligatures, or clothing. These injuries are then
pronc to change over time, with the healing process. Tnjuries not at all apparent on the
day of death may actually beecome visible by the next day, as the skin hegins to dry
and become more transparent.

Much medical research has been published on the findings of strangulation,
owing to a no-longer promoted practice by police agencies
wheremn “choke holds” were trained and practiced as a way
for officers to subdue suspects.[11] The summary
experience with choking for control of suspects -- also
called the “carotid restraint hold™, “shime waza”, or “the
steeper hold™ -~ s that death can casuce withou! the intent of
the officer, and without leaving external marks on the body.

I adaition 1o the biunt force injurics of the neck,
strangulation produccs ovidence of dhphymmmm recogmized as pinpeint bemorrhages
{petechiae) in the skin, conjuncriva of the eves, and deep internal ﬁrgam [12, ij}
Petoevinae are non-specific findings, that can develop fram ' !
diy caase of EE‘:‘:‘."iﬂ‘nd including strunguiation, hanging,

arowiimg, sudden infant death syndrome, aspiradon of
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sastric contents, profound depressant drug intoxication, and some natural diseases
The presence of petechiac decs not prove sivangolation, and the absence of petechiae
does not disprove strangulation. [14] In addition o petechize, one may also {rare )
firud mterstinal free air i the lung or medinstinum, 1151

Fingernail marks are superficially incised curvilinear abrasions, occurring
singly or in sets. In rare cases, all four fingers will mark the skin in a single pattern.
T Yigerma marks are rarely associated with the assailant’s hands, but
commonty associated with the victim’s own fingers, as she strugeles
to prv the assailant’s grasp off her neck. Tinger touch pad contusions
are caused by the assailant’s grasp. The thumb generates more
pressure than the other fingers, so singular thumb
impression contusions are found more often than
contusions showing the compicte hand grasp.
Ligature abrasions fotlow a predictable pattern of
horizontal circumsceription about the neck:
distmguishable from the marks left by suicidal hanging, where a
suspension point causes the lgature Rurow to rise toward one ear,

Fhe common scenaric for homicidal strangulation is that
the individual is Tound dead, often reported by the assailant, with a
vague history of substance abuse or depression. There being no externally-avident
ijury, the body is taken for autopsy with a suspicion of drug overdose, and the | Ury
of strangulation is not found until the neck dissection is carried out at autopsy,
ﬂl‘dlﬂ&ﬂ]_‘y at the end of the case. Therefore, photographs and trace evidence
collections are not made.

The scene investipation may be useful in identifying strangulation assaults,
based on blood spatter and ligatures.[16] Rarely, the latent fingerprints of the
assailant may be recovered from the skin of the victim’s neck.[17, 18] Of research
interest, 1t may be possible to actually recover the assailant’s skin cells from the
vietin’s injured neck, and DNA-type the recovered cells to the suspect.[19, 20}

Ultimately, a medical opinion of strangulation as the mechanism of neck i inyury
will be based on a complete examination of the patient s neck, erther at aulopsy or by
radiography, to detect superficial and deep injuries fitting a patiern that supports the
diagnosis. A common cited injury is fracture of the hyoid bone, actually only found in
a mnorily {no more than one third) of all {atal stranguolations.] 21, 22, 23, 24, 25, 26,
27} One must keep in mind that the seriousncss of the internal injury may take a few
hours (o be appreciated, and delayed death has been reported {28, 29]

Autopsy cxarmmmnauon of the neck includes complete dissection wit 1 1removal of

the larvis ineluding the hyold bone, and proferably with the tongue attachod, The
superiivial and deep musculature smust be indivi dually oxamined 551*' COnIEion
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nemorrhage. The larvegeal skeleton is then exposed 1o examine for fracture. Finallv,
the cervical spine s opened and examined for injury,

There 18 considerabic folklore about the neck injury in judicia! hanging,
mcluding the voiion that radical displaced fractures ocour. 0. comman
misconception allows that there will be fractures or some sort of internal neck injury
i1 people who hang themselves, In fact, in suicidal haﬁgm@ there 15 scarcely ever any
mternat evidence of neck inpury at all. Sulcidal hanging s usvally affeciad with vory
(ittic foree. it is painiess, and ¢an be accompiished even when fving down in bed,
External injury inciuding the dramatic “rope burns” or ligature abrasion only occurs
afier the body has been suspended for several hours after death. ifthe Haature is
released at the moment of death, there will be no mark in the skin. Leave the body
hang suspended by the ligature for a few hours, and a very dramatic furrow and
ligature abrasion will develop post-mortem.

Immediate death from hanging or strangulation can progress from one of four
mechanisms;

1. cardiac arvbythmia may be provoked by pressare on the carotid artery nerve
panghion {carofid body reflex) causing cardiac arrest
. prossure absiraciion of the carofid arteries prevents hiood flow fo the brain
3. pressure ou the jagular veins prevents venous blood return from the bruin,
graduaily backing up blood in the braisn resuliing in unconsciousness, depressed
respiration, and asphyxia
4. pressure obstraction of the larynx cuts off air flow to the lungs, producing asphyxia

-2

Hem pumber T must be very uncommon. The reflex cardiac arrhyvthmia can be
repr E}duubﬁ demonstrated in hromans, bui force must be applied over a very localized
and speciiic anatomic arca. [tem pumber 2 must also be very
uncommon 1n suicidal hangings, but may be more frequent in
homicidal strangulations. Quite a bit ol pressure s required to
obstruet arterial How in the carotids, and that amount of force
would typically be associated with obvious sofl tissue injury
locally in the neck. {lem number 3 is probably the usuval route
for death by suicidal hanging. Slight pressure fully or at least
partially obsiructs venous return in the jugular veins, gradually
causing passive congestion of blood in the vessels within the brain, This diminishes
oxvecn delivery (o the brain, eventually resulting in loss of consciousness. The type
of pressure vequirved is shight, but profonged. | Tnmmc%auﬁﬁsg pmbabiy doesn’t ooeur
for several minutes, bul the mfa*rai‘i ‘g‘?‘i‘*"rﬂﬁﬂ% & completely pmuh{m in the prac tice of
avioerolic sexual asphyxia - o male but sot rz”‘.,é:::;. % havior of imentional i tratre

LR E Ve W apM, T ey = ?}r_ » _: - ' i oy e ) -as E 2=
hansing  the asphvxes is :f:-i-ﬁ,-;;.w-*s.r‘?; m b ansncigiesd wt

*;S'.f"

s i3 iy b N
35 SRE RG] E gousal {301 In cases of
1.1,.- — . = e i - T = - g " .i. “l,.i.\, o -
S usjm hunging, eventually the mdividual becomes unoonscious. then Ttem 4 takes
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over. With the person unconscious, the full weight of the suspended part of the body
falls against the ligature, creating enough pressure o restrict air flow through the
trachea, Then, ureveraible asphyxiution follows in just a fow minules. In
strangulation cases, and some suicidal hangings where ihe individual is “saved” before
death, there may be a prolonged period of survival with obvious brain damage.
iollowed by death. This delay is the effect of toss of blood flow to the brain, wilh
pertial asphvxiation of the brain. A decresse in blood flow to the brain will produce 3
pathologie change calied anoxic encephnlopathy. Brain cells are not all cgually
sensitive 1o loss of blood flow. Same ceils dic soon, while others survive for days and
eventually succumb to the delayed cffect o oxygen deprivation.
Nerve ceil death may be patchy in the brain, Certain localized parts
of the brain are more susceptible to anoxia, and other areas are more
resistant to anoxia. Fatal anoxic encephalopathy results i clinical
“brain death”™ where the body functions ol the heart and internal
organs can be maintained by medical fife support, but all hope of
meanmglul recovery is lost. Complications may include persistent
vegetative coma, cercbral cdemna (brain swelling), and herniation of the brain. For
patients who do recover consciousness, lifelong brain damage may be observed. The
damaged nerve cells have been shown to express a gene product. ¢-fos, which may beg
tound within anoxically-damaged nerve cells.|31]

Quantitation of the actual forces applied to the neck is not  meaningful
argument. ‘the amount of force required to compress the jugular vein is less than the
foree to compress the carotid, and that in turn is less than the [oree
required fo copstrict the airway, However, absolute values -~ measured
as foot-pounds of force -~ must vary tremendously from one person (o
the next depending on development of neck musculature, and the
surface area for the application of force. Tf the force were applicd over
a very narrow surfacc area -~ a clothesline ligature as opposed to a
broad belt for example — then much less force would be necessary.  Four variables are
working simultaneously:
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ror the same amount of pressure, if vou decrease the surface area, or increase the
duration of the force, vou increasc the likelihood that the force will be fatal. Further,
it cven a small foree is applied in just the right anatomic arca, the force may ohviate
the normal anatomzc proteciions of the neck musculature and skeleton. A small
woman can casily strangle a large man, The U8, Armyv trains “close-range
combatives™ to use strangulation as a mechanism of lethal force {32]

Medical resuscilalion, and organ procurement procedurcs, work against the
pathologist’s ability to detect fatal homicidal neck imjurv.]12] An
oxygen mask can feave abrasions on the mouth and nasal bridge.
During resuscitation, an airway tube is placed into the mouth or
nose, and inscrted o the esophagus or trachea, to establish a path
through which air can be forced under pressure to the lungs. The
usual airway device is an oral endotracheal tube, but many
varictics of hardware exist, The skill of the rescuc staff, and the
size and rigidity of the victim, dictate how much injury oceurs during this intubation
procedure. Traumatic intubations result in internal injuries of the deep musculature of
the larynx, often completely mimicking the injuries of strangulation. Ulceration of the
larynx may develop from pressure produced by the inflatable cuff on the tube. The
mechanical ventilation can produce barotrauma in the lungs, with air disseeting up to
the skin of the neck. In cases where the rescue staff is unable to intubate the patient,
they might alternpl a surgical cricothvroidotomy or tracheostomy procedure to
establish an airway, This would completely obliterate all signs of manual
strangulalion. Further, intravenous needles are sometimes placed into the jugular
veinys, leaving tracks of hemf:srrhagu that can obscure phvsical injuries. If resuscitation
i5 successiul, the patient may inger on mechanical 'i’ﬂi‘l‘tiiﬁ.‘iiﬂﬂ for hours or days,
resuiting in healing of wh rizsne inniriss w the neck that would have ""‘:eﬁf:uf:ﬁ
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few days in the hospital, so disproving s defense theory
that the asphy xial death was caused by overdose of
nrescrined or abused drugs becomes impossible

in soine L-Uﬁ!!l’ltﬂ!li.!tﬁhp Orean procurement

| procedures are routinely performed. regardless of the

- circumstances of death. A dissection for heart donation
can totally obliterate all evidence of injury by manual
strapgulation. Donstion of corneas will ohscure nbservation of petechia in the oyes.
Fhe prosccutor 15 then dependent on the organ procurcmnent team to recognize subtle
injuries before they are obscured by the procedure. Few organ procurcment
technicians or physicians will have any experience whatsoever testilying in murder
trials. In the autopsy investigation of strangulation in domestic assault cascs, CVCTy
injury on the bedy becomes significant. Contusions of the chest wall, abdomen, and
extremities become valuable evidence to establish a patiern of abuse. Like child ahuse
cases, the aufopsy strives to illuminate a big picture, not just focus singularly on the
neck examination. Each and every bruise and scrape is important. These peripheral
injuries can be jeopardized by organ and tissue donation procedures.|33, 34, 35]
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