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Curriculum Vitae: Dr DS James

1 am Deryk Simon James and my qualifications are Bachelor of Medicine and Surgery, Fellow of
the Royal College of Pathologists and diplomate in Medical Jurisprudence (Forensic Pathology).

L have been a Home Office Registered pathologist since 1994. 1have been Senior Lecturerin
“orensic Pathology to the Umvers:ty of Cardiff and Honorary Consultant in Forensic Pathology to
~ardiff and Vale NHS Trust since 1997 and 1 have 17 years experience in providing post mortem
services to the Police Forces of Dyfed Powys, South Wales, Gwent and Gloucester for the
investigation of suspicious deaths and to the Coroners within those geographic areas.

I have broad experience within the field of forensic pathology and 1 have published peer reviewed
scientific papers on subjects which include stab wounds; hanging, the performance of post
mortemn examinations in infants and young chiidren, head injury in infants, medico-legal
investigation of deaths and death certification. I have given evidence in a variety of jurisdictions

at home and abroad.

Declaration

I have prepared this report at the réquest of the Baha Mousa Public Inquiry. I confirm my
understanding that it is my over—ndmg duty to assist the Inquiry on the matters within my
experiise as detailed in the report in the same way that would apply under Part 35 of the Civil
"rocedure Rules and the associated Practice Direction and Annex if it were evidence provided
* vefore a court of law. 1 also confirm that I shall continue to comply with that duty in relation to

any further written or oral evidence I may provide to the Inquiry.
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Introduction

The occurrence of sudden death occurring in circunistances of extreme physical and
psychological stress is well recognised. It has been described particularly as occurring
during struggle against restraint, when it is often associated with stimulant drug use (such
as cocaine and amphetamine), and in some forms of acute psychosis, when it may be
accompanied by neuroleptic drug administration (‘chemical restraint’). Numerous
other associations have been identified which have been proposed as “causal factors™ but,
as yet, the precise mechanism or mechanisms of death in these circumstances are
incompletely established and scientific confirmation of the part played by any “causal
factor” in the individual case is imprecise. .

This review will describe the evolving recognition of this group of deaths, the

physiological experiments and observational studies that have taken place and the -

explanations for these deaths that have been derived from them. It will describe the © - ;
various circumstances and conditions that are associated with these deaths and attempt to :

draw conclusions regarding causality.

The aim of this analysis is to allow the enquiry team to have sufficient knowledge of the

' medical aspects of this group of deaths to pose such questions about the circumstances of

Mr Mousa’s death that will aliow the most reliable conclusions conceming his medical
cause of death to be drawn, - : '

Historical

In 1849 Bell described deaths following prolonged periods of agitation occurring in a

background of mental disorder ‘", Such deaths ~ then, often ascribed to “exhaustion™, and

now called “agitated delirium”, “excited delirium” and “lethal catatonia” — remained well

recognised until the introduction of effective treatments such as electro-convulsive therapy

(BCT) in 1934® and neuroleptic drugs, such as the phenothiazines, the first of which, _
chlorpromazine, began trials in 1952%). Since that time, it is rare for sorieone to die of the (
unireated, intrinsic effects of mental illness. However, it has been realised that disturbed,

agitated and violent patients may collapse and die and that such deaths are often

associated with restraint ~ more accurately, struggle against restraint — and with the use of

certain neuroleptic drugs administered in significant doses to induce sedation (chemical

restraint) . Such observations have led to guidance from the Royal College of

Psychiatrists™®. Guidance on the use of control and restraint in mental healthcare has

been in place since the Mental Health Act 1983 Code of Practice, culminating in training
recommendations in the “Tilt Report™”, Guidance for police officers”™ and prison

officers'™ required to restrain or control is also in place.

There is some suggestion that “excited delirium” was recognised as early as 1914 as a
complication of cocaine use™® but it was not until the rapid increase in cocaine use in the
1980’s that the syndrome became common and well-recognised®. Those affected are

Neurolepiic: A {ranquilizing drug, especially one used in lrealing mental
disorders :

Causal factor: A condition or circumstlance that appears more frequently
in association with an outcome than chance would dictate but lacking a
seienlifically proven link of cause-and-efTecl.
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described as being in an excited, delirious state, frequently combative and violent often
with seemingly heightened strength. Such behaviour is liable to result in public
disturbance, police attendance, arrest and/or an effort to subdue the individual; it is at this
time, when there is confrontation - perhaps with the use of CS gas or “stun” guns - '
followed by the use of physical restraint and, possibly, handcuffs, that sudden collapse and

death seems to oceur,

As series of such deaths were published the link between stimulant drug-associated
behavioural disturbance and sudden death occurring in the initial stages of police custody
became evident and, in particular, a link was made with the “hog-tied position” — this
being a technique used by single-handed police officers in the USA to keep a detainee
restrained during a car journey - consisting of cuffing the hands behind the back, strapping
the ankles together and flexing the knees so that the ankle straps and handcuffs.can be tied
together; this done, the detainee is placed prone on the flat back seat of the vehicle"®. For
Reay, the placing of a detainee in such a position raised the possibility of a condition
known as positional asphyxia, that is, death caused by persons being unable to extricate
themselves from a position in which they are unable to breathe propetly. He subsequently
conducted research into the physiological effects of the “hog-tied” position which
appeared to show significant respiratory embarrassment. Wamings were issued to law
enforcement personnel not to use the “hog-tying” technique but, although the technique
was largely abandoned, deaths during restraint did not disappear; rather, a further
association was identified with prone restraint, particularly when a “restrainer’s” body
weight was also applied to the back of the detainee!",

Further research began to cast doubt on Reay’s initial findings; although a varying effect
on respiratory capacity was noted in the “hog-tied” and prone positions, no effect could be
found, (even after simulating “struggle against restraint™), which could explain a fatal
outcome in young, healthy men, Further observations concerning metabolic abnormalities
in those suffering collapse after prone restraint pointed o a more multifactorial
explanation. Muscle breakdown (rhabdomyolysis), very high body temperature
(“heatstroke” or hyperthermia) and the production of large quantities of lactic acid were
noted-raising the possibility of a severe “acidosis” — thisis a serious derangement which
has many complications but which the body can compensate for, in part-at least, by -
overbreathing — hyperventilating ~ something that prone restraint or “hog-tying” might be
preventing, Further theories about why restraint is associated with sudden death relate to
excessive production of adrenaline triggering cardiac arrest, a mechanism which would fit
with cocaine use (which can raise adrenaline levels) and with “fight or flight” situations,

such as often accompany these deaths.

At the present time there is no single view within the medical literature as to the “cause of
death” in “restraint cases”; mary authors advise caution in attributing causal status to any
given association. However, a patiern is starting to emerge and I will explore the current
state of thinking below, starting with an examination-of whether “restraint asphyxia” is an
approprigte name. 0 !

i lactie scid: a waste product formed when the budy exercises vigorously
without hiaving a sufficient supply of oxygen
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What is asphyxia?

Asphyxia, which means a lack of oxygen and an :excess of carbon dioxide in the-bloed, is
an imprecise term also used to describe any sort of interference with respiration, from .
suffocation to cyanide poisoning. Many pathologists prefer not to use the term, regarding
it not only as imprecise but also as a mode rather than a cause of death; instead they adopt
terms which describe the nature of the injurious insult itself (such as “pressure to the
neck”, “hanging”, “exposure to smoke”, “suffocation due to enclosure in a confined

space”™).

Common, but non-specific, findings in deaths due to “asphyxia™ include petechial .
haeniorrhages and congestion; these are prominent when there has been blockage of the
veins taking blood back to the heart (such as occurs during pressure to the neck and chest),
this “blockage of venous return” causes the veins to fill with blood (causing redness of the
face or “congestion”) and the pressure within the vessels to rise. The smallest and less
well supported of these vessels burst, leaving pinpoint red spots (petechiae), most obvious
in the loose skin around the eyes and in the linings of the eyes and lips. When these are
abvious and are present only above the area of pressure (such as above a ligature around
the neck) they are a reliable indication of prolonged (probably at least 15-30 secondsm))
significant pressire. They-may also be present and obvious if a person has died face down
and remained in that position for some time after death and may be present in small
numbers in many other conditions. In the absence of petechiae all that can be said is that
there has not been sufficient pressure on the neck or chest during life to cause a prolonged
(at least 15-30 seconds) and significant rise in venous pressure.

How can pressure to the face, neck and chest cause death?

There are various mechanisms of death which may act in deaths ascribed to asphyxia;
these al] prevent oxygen geiting to the brain and include blockage of the airway
(preventing oxygen getting into the lungs so that the blood-contains insufficient oxygen to
keep the brain alive); blockage of the arteries in the neck (preventlng blood - and,
therefore oxygen - getting to the brain); blockage of the veins.in the neck (preventing
blood from getting into the brain because none can get out back to the heart) and cardiac
arrest (stoppage of the heart causing all bIood flow to stop)

Where death results from the inability of the victim to breathe in as much oxygen as is’
being used, and to breathe out as much carbon dioxide as is bemg produced (a situation
which would result from blocking the airway, as in suffocation with a pillow) there will be
a gradual loss of oxygen in the blood — causing, in a white-skinned person, the skin colour
to change from pink to blue (cyanosis) — until unconsciousness results. Efforts fo breathe
would continue, as would heartbeat, until sufficient brain damage had occurred to cause
these vital functions to cease. If pressure were to be released during unconsciousness but
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whilst there was still control of breathing and heartbeat, breathing would recommence
and, as oxygen levels rose, consciousness would return as long as brain function had not
been compromised by hypoxia. The time taken for death to result from stopping breathing

is variable. Competitors in “static apnoea” competitions can maintain consciousness for in -

excess of 10 minutes without taking a breath™; a much shorter period than this would
result in death for a person untrained in the discipline or if oxygen usage was high — such
as during exertion (but see 4.5).

Where death results from complete and unremitting obstruction of the arteries in the neck
(such as in some cases of hanging), consciousness is lost 3 to 11 seconds later, "
Heartbeat continues and pressure needs to be maintained for some minutes in order to
cause sufficient brain hypoxia to result in a fatal outcome (but see 4.5). Congestion and
petechiae do not oceur so long as arterial obstruction is complete. '

Where death occurs from complete and unremitting obstruction of the veins in the neck
(such asiin some forms of hanging and strangulation), consciousness is lost less rapidly

than with arterial obstruction. Pressure will still need to be maintained for some minutes to
cause a fatal outcome (but see 4.5). Congestion and petechiae are usually very prominent.

Where death occurs from cardiac arrest (which appears to occur in hanging, strangulation
and other forms of pressure to the face, neck and chest) unconsciousness occurs within
seconds of the arrest and death will occur if the arrest continues for some minutes. The
rarity, in the literature, of cases of cardiac arrest following neck compression that isnot
part of an assault (such as in play, martial arts, contact sports and in some medical
procedures) makes it physiologically likely that it occurs not only from the effect of direct
pressuré to the neck but also from other factors resulting from an assault, such as fear,
anxiety, struggle, exertion, (all associated with high circulating catecholamine levels
and with “altered neural control of the heart™). It is also curious that people who suffer
strangulation either survive without any brain damage or die; non-fatal brain damage
would be expected in some if an assailant, having kept pressure on the neck until
unconsciousness, either changed his mind or mistook unconsciousness for death and
released the neck-hold; this raises the question as to whether the usual mode of death in
many forms of pressure on the neck is cardiac arrest — which would explain well why so
few people survive “damaged”- this is.in keeping with the widely held view that cardiac
arrest can oceur very quickly after the onset of pressure or af any time thereafter>'

Some deaths due to stoppage of the heart are caused by blows to the chest (for éxample, a
person hit by a fast-moving cricket ball), which, if they occur at a particular point in the

heart’s electrical “cycle” can cause the heart to “fibrillate” and then stop!?.

Crush asphyxia ~ traumatic asphyxia

These synonymous terms are used when the chest is fixed and respiration is impossible; it
is described most Frequently following building collapses and crowd disturbances. Inits

g Catecholamine: A group of adrenaline-like compoﬁnds pi'oduced by the
: body in response o 4 variety of physiological and psychological
i situations.
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“mildest” form, the chest is fixed and breathing prevented; with increasing pressure, there.
is blockage of venous return with profuse congestion and petechiae in the face and neck.
Furthier pressure causes muscle damage with rhabdomyolysis (see below); if the “crush”
element is very sévere, but relieved before “fatal asphyxia™ occurs, then there may be
cardiac arrest (from high potassium) or acute kidney failuré and other complications of

thabdomyolysis”

Positional asphyxia

The term “positional asphyxia” has been used recently by many authors to describe deaths
occurring during restraint. I shall use “restraint asphyxia” for all such deaths (except
where quoting others). “Positional asphyxia” is a term that was first used to describe
deaths explained by the inability to escape from a position in which respiration is not -
possible or is inadequate to maintain-life. It is frequently seen in alcohol intoxication,
where a person collapses intoa posmon — such as between a bed and a wall — where
breathing is difficult or the upper airway is obstructed: {*%) Owing to the intoxication, the
victim does not wake or automatically move from the restrictive position, but dies. Other
examples include entrapment, such as may occurin a chimney or s!oping ventilation shaft
— where the weight of the victim pulls them downwards into a narrowing space, thus

increasingly compromlsmg bleathmg

Restraint asphyxia

Whatis it?

Restraint asphyxia refers to the death of a person stmgglmg agalnst physical restramt The

term was introduced following the description of deaths occurring in early police custody
as police used physical restraint to subdue agitated or violent men who often had been,
using stimulant drugs. It was soon recognised that similar deaths were also seen in mental
institutions when agitated or violent psychosis was treated with physical or chemical
restraint, It was argued that the restraint prevented breathing or made breathing difficult in
someone who, through their agitation and exertion, had high oxygen demands.

What is the evidence for respiratory compromise, i.e. that it is “wiphvxial™?

Reay et al observed the association between prone restraint —in particular, the “hog-tied”
position — and sudden collapse and death; they undertook research to investigate the
effects of this position on 10 healthy young volunteers following moderate physical .
exercise. They found that restraint tended to increase the time taken for blood exygen.
saturation and pulse rate to return to normal after exercise and concluded that restraint
induced measurable physiological changes; they cautioned that the relevance of this to

Oxygen saturation:The pcrccn[age of hacmbglobin (the red pigment in
the blood that carries oxygen) thal is aclually carrying oxygen malecules.
A normal level is above 95%.
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sudden deaths during restraint was not clear. Nevertheless, they felt that effects on
respiration should be considered in deaths associated with handcuffing in the prone
position®'”. This paper was fotlowed in 1992 by a report of 3 cases of sudden death after
restraint in the hog-tied position (or very similar to it) attributing death to “positional
asphyxia” but offering no new physiological evidence to support this @ An article
published simultaneously by Luke and Reay**! was restrained in its advancement of
restraint asphyxia: “there are no easy answers in such deaths”, “Deaths in police custody
often demonstrate even less pathologic evidence than is the case with most violent
asphyxial fatalities and, consequently, with few anatomic findings, circumstantial,
historical and scene investigative evidence becomes of the utmost imporiaice "
Laposata®? concurred, saying: “a constellation of factors produces a terminal
cardiopulmonary arrest in these cases... Although the position [hog-tied prone resiraint]
interferes somewhai with respiration, [it] is not in itself a position that wénld be expecied

1o be futal in minutes”.

Work by Chan et al and Schmidt et al who tried to investigate further the effects of prone
restraint after exercise failed to reproduce Reay’s findings; neither found differences in
oxygen saturation or heart rate between the sitting and hog-tied positions, nor could they
replicate the drop in oxygen saturation during exercise, their results being in accordance
with the established physiological observation that oxygen saturation remains stable oris
improved during moderate exercise®*¥, Moreover, Chan et al measured lung function
during restraint; whilst.they demonstrated a reduction in vital capacity in the prone and
restraint positions, the vital capacities recorded would still be.regarded as being in the
“normal” range. In a further article Chan argued that “factors other than body positioning
appear to be more important deterniinanis for sudden, unexpected death in individuals in
the hogtie restraint position’*” Reay and Howard® accepted the evidence put forward
by Chan and modified their view: “fhe hog-tied position should be viewed as an | '
inherently neutral position ... there is no significant physiologic consequence [of the
position] in normal people ”. However, they maintained that the position may still play
some role and emphasised that the totafity of events should be considered and that the

cause of death should be regarded as potentially multifactortal.

Roeggla attempted similar experimental work to Chan and demonstrated a greater degree
of reduction in lung capacity and also significant drops in pulse rate and blood pressure in
the prone, hogtied restraint position compared with the kneeling hogtied position but no
change in oxygen saturation. No differences were identified between the kneeling hogtied
position and the unrestrained position.“” Parkes confirmed the moderate effect on lung
capacity found by earlier workers (other than Roeggla) and was also unable to
demonstrate any reduction in oxygen saturation®**”, Using pulse oximetry in “real-
life” episodes of festraint in a psychiatric institution Masters and Wandless showed no -
change in oxygen saturation during restraint and no difference between controls and those
being restraineq.(”) Further work by Meredith showed no difference in lactdte levels or
heart rate between unrestrained individuals and those having their wrists restrained front
or back @Y The abandonment of positional asphyxia as a valid explanation for death was
encouraged on physiological grounds by Gulino®® and by Glatter and Karch®?,

Vital Capactty: The maximum volume of air a person can exhale afier
maximum inhalation ~ effectively the maximum usable chest volume.
Pulse oximetry: a method of measuring oxygen saturation with a device that

clips onto the finger.
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Further work by Chan et al explored the effect on resplratory functlon of prone restraint -
compounded by compresszon of the chest®, They found that there was a. significant -
difference between various measures of respiratory function between the siiting and prone
réstraint positions, (the latter position with and without loading - 251b and 501b weights
being placed on the subjects’ backs) but no significant difference between the weighted
and unweighted prone réstraint positions. They were unable to detect any eviderice of a
significant effect on oxygenatlon “no evidence of hypoxia or hypoventxlatmn” they in
fact found an increase in oxygenatlon thh exercise,

Overall, therefore, there appears to be evidence for a degree of respiratory restriction from

restraint which should cause no adverse effect in an otherwise fit young person. The

potential for an effect when other factors are in play remains incompletely investigated but

the potential for prevention of hyperventilation (over-breathing) remains - the ;
implications of this are discuss‘ed further below. '

Another way of assessing the role of | impairment of breathmg as the cause of death is to
look at descriptions of how “collapse" occurred. If hypoxia caused by inadequate
breathing caused loss of consciousness we should find descriptions of gradual loss of
activity and consciousness followed by recovery after the loosening of any holds. What is
Interesting about descriptions of deaths is that the colfapse seems to occur after variable
periads of restraint and is sudden: “'alf 21 suddenly lopsed into tranquillity shortly after
being restrained” ', such collapses may even occur after the release of the hold when
the individual is gettmo to his feet.*® The collapse may be followed by “turning blue”
rather than having been preceded by it” which suggests that hypoxia is a consequence of
the collapse rather than a cause of it. All these observations suggest that the mode of death
n “struggle against restraint” is cardiac arrest or cardiopulmenary arrest.

Other conditions that might be invalved in “restraint” deaihs

Injury

Any injury that causes significant damage to tissues or blood loss compremises funotmn
the extent to which an mdlwdua! suffers harm depends on the injury and the '

circurnstances in which it happens. The Ioss fram a blood.donor, of a pint of bloed over, }0
minutes may result in‘some light-headedness or a little tiredness; the 10ss of the same -
amount as bruising within torn muscle and around fractures in a background of severe
exertion, exhaustion and pain would be different — one mlght be able to demonstrate.and
measure the effects if one monitored patients with various injuries.in various

_circumstances using medical equipment during fife; itis not possible after death to say

what the precise effects of particularinjuries actually were, just by looking at them. -
However, with increasing blood loss and tissue damage one would expect a general

Cardiac arrest: sudden stoppage of the pumping action of the hearl as it
either goes into an ineffective rhythm (\,enlncular fibritlation)or stops

altogether (asystole)
Cardiepulmonary/eardiorespiratory arrest: Cessalion of hearlbea[ and

breathing
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increase in pain, in physiological effects, such as malaise, high pulse rate and low blood
pressure and in psychological effects such as distress, fear and anxiety.

Bruising : -
Given the importance of the timing and extent of inflicted injury in this case it may be
worth describing bruising in some detail. A bruise is the result of blood leaking from
damaged blood vessels into surrounding tissues, If the damage ocours in the skin or just
beneath it, it becomes visible very quickly, usually within a minute or two. Examples
would include the reddish bruising of a “lovebite” or a boxer’s “black eye”. The former is

Efto.af i

simply the bursting of tiny blood vessels in the skin and the leak of very small amounts of -

blood which will resolve (be broken down and absorbed) in only a day or two — the bruise
will fade.and perhaps develop a slight yellow tinge before disappearing; the latter involves
not just the leaking of more substantial amounts of blood but also damage to tissues - it
will be accompanied by swelling, which is a reaction to injury in which fluid Jeaks from
blood vessels and fills the injured area making it enlarged, tense and painful. Such
swelling begins within minutes of injury and may last at least a day or two. The more
substantial collection of blood will take longer to be broken down, and over time it will
spread out under the skin of the face unii it covers an area farger than the area actually
injured. As the biood breaks down, green, yellow and brown pigments are formed causing
the bruise to change colour; as the bruise heals these pigments will be absorbed, making
the bruise fade and disappear. The process of resolution is of variable length - it can vary
from a day or two, to many weeks. There is nothing in the literature to suggest that this
process is accelerated in high ambient temperatures. -

Tf the damage is deeper within the body the leaked blood may not be visible from the
surface; over time that blood will spread out (that movement assisted by gravity and
muscular activity), the blood will break down and pigmented fluid will diffuse out from
the collection of blood — bruising then may become visible at the skin surface. An
example of this would be bruising appearing on the fleshy parts of the thigh several days

after a fall.

The initial colour of a bruise will be reddish purple if it is in the skin itself but it may be
blue or even brown if it lies deeper beneath skin and/or a layer of fat (which is yellow). If
it is red or purple and accompanied by swelling it is “fresh”; if it appears yellow
anywhere, it is at least 18 hours old.®® No more than this can be said with any accuracy
from the external appearance alone — despite charts for “ageing bruises” being published
in many books, such charts rarely agree with each other and objective research '
demonstrates how inaccurate they are; the changes in a bruise with time vary greatly and
there are too many variables present to allow a-valid opinion in an individual case. If

- samples from the bruise are available to examine under the microscope it is possible to see
the first reactive changes a few hours after the bruise occurs; after 72 hours, iron pigment .

can be demonstrated > after a few days more advanced healing changes may be-seen.
Even with the microscope one can usually go-only so far as to suggest that a bruise
appears “fresh” (first day), “0) that it is “at least a day old” or is.“at [east a few days.old”.

823
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After death the blood (within blood vessels) sinks thropgh the body under gravity pooling .
in the lowest blood vessels and appearing as purple discolouration known as hypostasis. -
seen particularly on the back of a body lying face-up after death. This discolouration may
appear in other places on the body as well, depending on the position of the body after
death; wherever it ocours it may be mistaken for bruising. Bruises are difficult to cause
after death — injury to a dead body will still damage blood vessels but if there is no blood
circulating in those vessels then there is none to leak into the surrounding tissues, so no
bruise will form. The exception to this is if injury occurs to an area of hypostasis ~ as the
vessels in such an area are full of blood they will leak blood if damaged, although this is
usually to a limited extent and it will not be accompanied by swelling.

Bruises that have been caused before death will change af'ter death. The dramage of blood

from the background skin will alter the appearance very soon after death; decomposition

can change the colour, the outline and how “obvious” a bruise is; this process will be

accelerated if the body is maintained after death at a high ambient temperature. The. : i
process of diffusion of broken down biood through the tissues which happens in life will :
continue after death — it is well known to pathologists that a body several days after death

may show evidence of bruising not seen at the time of death or shortly after.

Soft tissue injury

Both muscle and fatty tissues can be damaged by the same forces that cause blood vessels
to tear; this will lead to torn muscle fibres and burst fat cells, This damage to tissues

results in the leaking into the bloodstream of cell fragments and constituents, some of
which can be toxic and some of which may be “inflammatory”, Fat globules getting into
the bloodstream will get distributed mainly to the fungs, where they can block the tiny
blood vessels in which oxygen is taken up from the air spaces of the lung and cause a -
severe inflammatory reaction in the lung tissue itself. An important element of muscle,
myoglobin, can also be released (see below); some of the released elements may cause the .
body to react as it does in infection, with a fever and other physiological changes, which

may lead to feelings of malaise.

Rib fmcfures

Broken ribs may be accompanied by blood or air entering the chest cavity but where this
does not happen the major effect of a few isolated rib fractures is to make breathing -
painful. Every time the chest is expanded the broken rib ends will move against each
other, causing sudden, “catching” pain which is often severe. A consequence of this is that
the injured person tends to take only shallow breaths ~ often-using the diaphragm to.
breathe with rather than the chest - ifi ordertd ‘avoid the pain.-After a‘period of time;
usually in the élderly, this can lead to ling collapse or infection. Fractures that-occur -
during life are almost always accompanied by bleedirig whereas those that occur after
death (frequent in the ribs due fo resuscitation attempts) are not. It-is difficult to date.
fractures by the naked eye unless healing-includes new bone formation (cal Ius) under the
microscope post mortem fractures can be distinguished from fractures occurring during
life and changes due to the reactive and healing process start to become visible in a few
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hours. The changes that occur from fresh fracture to healed fracture have been
described.“" ‘

Hyperthermia

Heat injury can arise out of exposure to high environmental temperature or be caused or
contributed to, by exertion. It is most frequently seen in association with drug use
(especially antipsychotics, amphetamine-like substances, and alcohol), in the elderly and
in those with cardiovascular disease™. It results in acidosis (acidification of the blood, a
serious metabolic problem), tissue injury (which is of particular consequence in the brain,
heart and liver) and serious consequences in all organ systems. Where it is associated-with
an exertional cause there may be rhabdomyolysis, and acute kidney failure due to
ryoglobin release can occur. Symptoms usually start with restlessness and confusion
culminating in collapse and coma; as the effects on the brain predominate in the early
clinical picture, this-change in consciousriess may occur soon and worsen quickly( 4

Rhabdomyolysis

Rhabdomyolysis is the breakdown of muscle tissue releasing toxic substances including
myoglobin and potassium into the circulation. It has many causes which include:“?

direct physical damage to muscle,
traffic accidents or crush injury
electric shock

exertional
strenuous exercise™ (particularly in sickle trait)
" struggle against restraint
environmenial ‘
high ambient temperature; high humidity
hypoxic
prolonged immobilisation
hyperthermia
drug effect :
I cacaine, “ecstasy”, alcohol
neuroleptic drugs (used to treat psychoses)
_ other therapeutic drugs (eg statins; anaesthetic agents)
toxins ‘

heavy metals, snake venoms

electrolyte imbalance .
from vomiting, water intoxication or diarthoea

Jow potassium, sodjum, calcium, phosphate
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natural disorders
. endocrine/metabolic disorders, infections, epilepsy, sepsis,

Physical injury is probably the commonest cause of rhabdomyolysis but most cases are
asymptomatic; of those diagnosed in emergency units the three main. causes are cocaine,
exercise and immobilisation, * :

Whilst myoglobin is released from muscles and can be found in the urine after strenuous
exercise, when exertion is “extreme” severe rhabdomyolysis can occur; this is most liable

 to happen at high ambient temperatures and in high humidity,

Rhabdomyalysis affects the kidneys, and if severe, results in kidney failure because
myoglobin released by the damaged muscle is filtered out of the blood by the kidney and
is passed into the tiny tubules of the kidney which concentrate the urine. When a person is
dehydrated, has a low blood volume or has acid urine the myoglobin can block the tubules
and is toxic to the lining cells of the tubulés which stop concentrating the urine - so fluid
is lost - and can no longer get rid of excess potassium. Kidney failure — even'if total — will
usually not result in a dangerously high potassium level for several days, but potassium is
also released from the damaged muscle — if sufficient potassium is released the blood level
will rise to a dangerous level and cause cardiac arrest. Symptoms of rhabdomyolysis may
be mild and indistinguishable from “post-exercise aches and pains” but about 50% of
cases have either muscle pain or weakness; dark urine is usual. There may be malaise,
fever, fast heart rate, nausea and vomiting. The early complications are abnormal cardiac
rhythms/ cardiac arrest; later ones occurring usually after 12-72 hours, are kidney failure
and DIC (disseminated intravascular coagulation — a potentially catastrophic effect on

blood fluidity).“

Acidosis

The bloed, like water, is neither acidic nor alkaline. When it becomes acidic there is said
to be an “acidosis”. This occurs in many conditions such as kidney problems, diabetes and
septicaemia; when it is severe it is life threatening and some forms of acidosis are
associated with sudden death,*” including deaths in young men.“® Acidosis can resuit
from physical exercise because as muscles work they produce lactic acid as a waste
product. Acidosis can also result from starvation; this is usually mild but it can be severe if
it is accompanied by physiological stresses.“"”? Extreme acidosis has been identified in
victims of sudden death during restrainit (mostly but not exclusively afier the use of
stimulant drugs) and it-has been suggested that it occurs because there is a massive build
up of lactic acid produced by the considerable physical effort of struggling, possibly made
worse in such situations by indifference to pain leading to exertion beyond normal
physiological boundaries. Severe acidosis can result in autonomic instability with
cardiovascular collapse and fatal abnormalities of heart thythm.®® The body reacts to this
acidosis by “compensating”, which it does by overbreathing (hyperventilating) which
causes the loss of carbon dioxide; this directly affects the acidity of the blood, tending to
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“improve the acidosis. 1t may be that 4 person who is struggling against restraint and is
acidotic can breathe enough to keep their oxygen levels normal but is not able to
.overbreathe. This means they cannot correct any acidosis, which will worsen as exertion
continues; the worse the acidosis, the more prone the individual to-autonomic instability

and cardiac arrest.

12 Cardiac arrest

1211 Thereis well established evidence that people who suffer from various forms of heart
disease are in jeopardy of developing abnormal or fatal disturbances of heart rhythm when
exposed to physiological stresses such as exercise, cold, heat, eating and dreaming(5 Vg
has been observed that events liable to lead to widespread fear and anxiety are associated
with a rise in the number of “sudden cardiac deaths” (sudden collapse and death due to an
abnormal heart thythm’®%*). Experimental work on the effects of “psychological stresses”
on the autonomic nervous system (that part of the nervous system that controls automatic
functions like heartbeat) demonstrates that relatively mild stresses — such as doing mental
arithmetic or recounting an emotionally charged experience ~ may, in susceptible
individuals, precipitate abnormal rhythms ©9 Tn extreme cases, such as watching the
attempted resuscitation of a spouse, intense emotional response can lead to sudden cardiac
death without there being any structural heart disease®”. Usually, however, the young
healthy heart will withstand substantial physiological and psychological stresses though it
will still be affected by those stresses, as has been demonstrated in animal work. Heart rate
can be raised in rats by inducing fear/anxiety®® and experimental restraint in rats raises
both heart rate and blood pressure®”. Pigs made susceptible to abnormal heart thythms
and then subjected to experimental restraint reacted with an increased heart rate, increased
catecholamine levels in the blood and brain and an increased frequency of potentially fatal
heart shythms®™*® Work using dogs has demonstrated that an increase in catecholamines
circulating in the blood results in an increased susceptibility to abnormal heart rhythms®?.
Links between stimulation of parts of the brain and the development of abnormal heart

-~ thythms are established®", Restraint and handling of rats and mice causes an increase in

body temperature: “stress hyperthermia” (6263) A1l this suggests a complex interplay
between the brain, the autonomic nervous system, temperature regulation, adrenaline
release and the heart itself, in response to stressors such as exercise, restraint and
fear/anxiety ““; the link between mental stresses and abnormal activity in the midbrain
(part of the brain stem) precipitating abnormal rhythms has been demonstrated in
humans®®. that this is mediatéd by abnormial sympathetic nérve discharge (part of the
autonomic nervous system) is strongly supported by recent work®®)

13  Are there any patural conditions that might predispose towards
sudden death during struggle against restraint?

131  As described above, people with impaired cardiac function are at increased risk of heat
stroke. There are ifi i _Eé;l_.it'ic‘m a number of cardi'.a’rb‘c'o‘nd‘itions (of which a p.e_i_'son need not
be aware), which can cause sudden death or be a substrate upon which otheér factors may

215 -
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act in order to precipitate sudden death. These include myocarditis and | _
cardiomyopathy, both of which may be diagnosed by thorough autopsy, and the
arryhthmogenic disorders which cannot be diagnosed at autopsy. It is known that
sudden death as a result of an abnormal rhythm can be the first symptom of these
disorders and may be precipitated by exertion and various other physiological “stresses”.
Although not susceptible to autopsy diagnosis, these conditions run in families and
symptoms of dizzy spells, faints and blackouts are often experienced; previous medical
history, family history, and in some cases, genetic analysis, can allow diagnosis or
exclusion, ' : : ‘

Non-cardiac natural diseases to consider include asthma, where a history should be
available and in which there are usually pathological findings; anaphylaxis, where a
history and clinical picture should make the diagnosis; sickle cell diseaseftrait, epilepsy,
and Addisonian crisis, where history of maintenance, steroids and/or pathological findings
should be present. There are few other conditions which might be relevant where there -

might be an absence of pathological evidence.

How do we determine a cause of death?

Determining how a disease or condition causes death is not straightforward. There are
some diseases — mainly infectioris — where there are quite simple lines of cause and effect
in which there are events (exposure to organisms) which are necessary for an effect (the
disease) to happen and which, if they happen, are sufficient for the disease to occur — that
is, there are no other conditions that are required in addition to exposure, for the disease to
develop. Rabies is an example: it doesn’t develop unless you are exposed — bitten — bya
rabid animal; if you are bitten, that is enough(almost) to ensure you get rabies. Most
diseases are not as clear cut in their development as this — they happen in some people but
not others, they may require other, predisposing, conditions to be present or they may
occur at a greater rate in some specific populations rather than others. For example, we
know that blockage of the coronary arteries causes heart attacks; people are more likely to
develop this condition if they are obese, smoke, exercise little, have a poor diet, have a
family history of heart disease and have a high cholesterol level but none of these
“factors” is enough in itself to cause blockage of the arteries nor is any of them,
individually, necessary. Some people may smoke and be obese but never suffer heart
disease; others may have no “risk factors” that we are aware of and yet still develop heart
disease. “Risk factors” may be no more than our observations about the incidence of heart
disease in [arge populations — excellent for determining healthy lifestyles and helping
groups of people but of very limited use in working out what extent of disease an
individual will have, o : : ‘

How can we analyse the role of a single factor out of many which may have had a role in
causing a death? Sometimes we can look at how different factors might interact with each
other and compare such interactions with past observations of similar patients; sometimes
the interaction of multiple factors remains a mystery and we are unsure which played a

i Myocarditis; an inflammatory disorder of heart muscle often following a viral role,
: infection : , :
¢ Cardiomyopathy: a group of disorders of the heart muscle - usually of longstanding
i Arrhythmogenic disorders: a group of usually inherited disorders allecting the
; electrical controf of the heart
i
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which did not and how great or small any effect was.

An analogy might be helpful: a car fails to negotiate a bend; the driver is young, male and
inexperienced, the car is old and in poor repair; the road is difficult, downhill and has
sharp bends, the weather is terrible. How can we answer the question: “would he have left
the road if it hadn’t been raining™? On the face of it we are struggling here because though
it may be a question we would like an answer to, it is impossible to re-run the event
without the rain and How else could we find out the answer? We know that cars leave the
road when it is dry as well as when it is raining so why aren’t the other risk factors entirely

responsible?

What is perhaps of more use to us is if there is something that stands out from the other
factors — let us change the analogy and say it was a steep downhill road to the bend and
examination of the car after the crash demonstrated that the brake pipes had been cut. In
this case, it would be hard not to implicate the lack of brakes as having played a part
(although it might be argued that even with brakes the crash would still have occurred as a

result of the other factors).

Conclusions regarding current thinking on the causes of death
during struggle against restraint '

Tt cannot be said that there is a consensus in the literature or between pathologists as to the
“cause of death in restraint cases” but the balance of opinion is.in favour of a

/o2t 1

“multifactorial causation”™ with differing factors operating in individual cases, The running

theme is “struggle against restraint” combined with “other conditions/circumstances”. The
occurrence of sudden deaths in the background of those “conditions/circumstances” but
without “struggle against restraint” is not apparent in the literature. Nor is the occurrence
of sudden death in “struggle against restraint” in the absence of any accompanying
“conditions/circumstances” ®7 . this suggests that “struggle against restraint” alone is
insufficient to cause death —it requires other factors in order for death to ensue.

If the view is accepted that “struggle against restraint” is not sufficient of itself to result in
death but that, in the presence of certain other factors, it comes close to being a necessary
factor for death to occur, then how close is it to the “cut brake pipes” in the analogy
above? I feel that it fails to reach the standard because it is not enough on its own; it could
be regarded as triggering the death, in the right background, and being, therefore, a cause
but not the only cause, of death. The role of other factors is less certain but some other
factor appears to be necessary in every case for a fatal outcome to occur and.it is striking
how the factors associated with these deaths can.be shown, physiologically, to lead to
susceptibility to the action of a trigger of abnormal heart rhythms,

The extent to which “struggle against restraint” depends on individual predisposition is
unknown. Whilst it may be shown to have fatal effect in the right background in one
individual we do not know how many people subjected to the same background
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circumstances would have suffered a fatal outcome and how many would have survived,
i.e. whether the fatal effect is predictable and reproducible, or uncommon and
idiosyncratic, ' :

154 Whilst there may be uncertainty as to precisely how dangerous is “struggle against
restraint” in a particular background, it has become sufficiently recognised for detailed
guidelines to have been drawn up by police and health care services for the use of physical
restraint in situations that those professions have recognised as being “high risk”. Thus, in
the context of police custody, stimulant drug use and behavioural disturbance were '
identified as indicators of risk; in the context of mental health care, acute psychosis and

neuroleptic drug use were identified.

15,5  Within the prison service, officers must be prgggaFr)ed to treat certain observations as

indications of a potential medical emergency “**** These observations are;

o Unusual rises in body temperature  (suggesting hyperthermia)

e Exceptional or unexpected strength ) All suggesting

e Exceptional viclence ) ) severe behavioural.

e  Abnormally high tolerance of pain ) abnormalities seen

o Bizarre behaviour — as if ‘high’ on drugs ) in restraint deaths

e Sudden abnormal passivity (suggesting unconsciovsness)

Noisy or laboured breathing - (suggesting obstruction to breathing,

unconsciousness or imminent
respiratory arrest)

These are in accord with literature at the time of publication (1999) recognising factors
associated with a risk of a fatal outcome if resiraint is continved,

15.6  Ido not know whether the factors possibly present in this case which have the potential to
predispose towards a fatal ontcome during restraint have been recognised by the military
and investigated - it is not an issue which I have been able to address from the general

medical literature,

15.7  Iconfirm that I have made clear which facts and matters referred to in this report are
within my own knowledge and which are not, Those that are within my own knowledge I
confirm to be true. The opinions that I have expressed represent my true and complete
professional opinions on the matters to which they refer,

Signed.........cocrenon, L\ Dr DS James
Dated........c.o. l"fh\"*\ ...................
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