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MECHANISMS OF DEATH BY CRUCIFIXION
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Abstract

By examining existing scholarship in the form of research results, reports and hypotheses, and by describing the conditions un-
der which crucifixion was performed and the types of crosses used, this paper aims to identify possible causes of deaths resulting
from this means of execution. Since the sources conflict and draw few common conclusions, a single, unambiguous mechanism
of death by crucifixion cannot be determined. However, it is possible to state the most frequent causes of death by crucifixion,

which are asphyxia, acid-base balance disorders, cardiovascular disorders, pulmonary oedema and hypovolemic shock.
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Introduction

In ancient times, crucifixion was a common meth-
od of capital punishment, primarily in the Roman Em-
pire, but also elsewhere in the ancient world. The caus-
es of death by execution, which scholars have studied
for centuries, are not as obvious as might at first be
thought. The time individuals took to die varied con-
siderably and they were affixed to the cross using dif-
ferent methods, which had a considerable influence on
how much time elapsed before they perished. Some
were fastened to it head down, some were lashed to
the cross and some were nailed to it. Some, even, had
their genitalia attached to the cross in the latter man-
ner. Crucifixion was mostly the fate of evildoers, but
its archetype is the death of Jesus of Nazareth.

Methods of crucifixion

The Romans employed a number of types of cross.
Crux simplex (Fig. 1) —a simple vertical stake or stipes
(staticulum) with no horizontal beam. Crux commis-

sa (Fig. 2) — the vertical stake does not extend above
the horizontal beam (patibulum), which is connected
to it to form a T-shape; also known as the Tau cross
or St Anthony’s cross. Crux immissa (Fig. 3) — the
arrangement of the beams resembles a “f” symbol;
also known as a Latin cross; an inscription record-
ing the guilt of the condemned would be found at its
very top. The final type was crux decussata (Fig. 4)
— in the shape of the letter “X” (Tumanov, Ali Ali, Te-
tyuev, 2017).

The smooth vertical stake (staticulum) typically
measured 1.8-2.4 m. A condemned man was forced
to carry a horizontal beam (patibulum) weighing
37-54 kg on his shoulders (Wieczorek, 2015). It was
usual to use wood from olive trees for crosses, which
made the load the condemned man was forced to bear
a lot heavier. According to archaeological and histor-
ical findings, an entire cross could weigh as much as
136 kg (Tumanov et al., 2017). Therefore, contrary
to what is often portrayed in paintings, a condemned
man was unlikely to have carried the whole cross to
the place of execution (Zugibe, 2005).
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Fig. 1. Crux simplex — ordinary vertical beam without the Fig. 2. Crux commissa — it had only three arms, the horizon-
transverse part. tal beam was superimposed on the vertical one in a T-shaped
way.

Fig. 3. Crux immissa — the beams were arranged like a ,,1” Fig. 4. Crux decussata, X-shaped.
symbol — also called a Latin cross.

The course of crucifixions condemned were either tied to the cross or impaled
on seven-inch-long nails (18 cm), which made them

In most cases, the condemned were flogged with far too short to pierce both feet at once, although it is

a scourge or whip (flagrum) before the sentence was often depicted this way in paintings. However, as es-
carried out. They were to be beaten to exhaustion but tablished by the French physician Pierre Barbet in the
not to death (Tumanov et al., 2017). They then car- twentieth century, the hands were pierced at the wrists,
ried the horizontal beam to the execution site, where not the palms, and the site of the piercing was deliber-
the cross was driven into the ground and erected. The ate: an attempt was made to avoid arteries so that the
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condemned would not bleed and die too quickly, and
the median nerve was targeted to increase the pain and
torment and to cause paralysis. This method of driv-
ing in the nails caused comparatively mild or moder-
ate haemorrhage and so did not lead to an immediate
or rapid death. To prolong their agony, some of the
condemned were provided with a small seat affixed to
the stake (sedile), which was meant to aid breathing,
while the legs of others were broken to expedite their
deaths (Paterson, 2018). The latter injuries generally
led to haemorrhaging and hypovolemic shock or to the
development of fat embolisms leading to cardiorespi-
ratory failure and a swift death.

Overview of hypothesised mechanisms of death
in the course of crucifixion

Over the centuries, a number of theories, including
myocardial infarction, hypovolemic shock, acidosis,
cardiac rupture, asphyxiation, pulmonary embolism,
arrhythmia accompanying asphyxiation, and orthos-
tatic hypotonia have been advanced as possible causes
of death by crucifixion. It has even been conjectured
that — rather than dying — those condemned to cruci-
fixion merely fainted and regained consciousness af-
ter being taken down from the cross. Table 1 presents
scholars’ theories on the death of Jesus Christ along
with the year in which they were propounded.

Table 1
Theories of the cause of Jesus Christ s death

Scholar Year Cause of death

Shroud, Talmage 1874 Spontaneous cardiac rupture

Cooper 1883 Cardiac rupture

Bennett 1887 Rupture of heart due to agony of mind

LeBec 1925 Asphyxia

‘Whitaker 1935 Cardiac rupture

Hyneck 1936 Asphyxia

Bergsma 1948 Cardiac rupture and massive myocardial infarction

Moeder 1949 Asphyxia

Primrose 1949 Jesus Christ did not die: ‘somatic activities having been maintained at a very low level’, after
his apparent death he recovered in the tomb

Smith 1950 Heart failure due to shock

Barbet 1953 Asphyxia and pericardial effusions

Judica 1954 Asphyxia and traumatic pericarditis

Bucklin 1958 Asphyxia, pleural effusions, and congestive heart failure

Cameron, Rendle-Short | 1960 Acute fatal dilation of stomach due to shock

DePasquale, Burch 1963 Asphyxia

Tenny 1964 Traumatic shock

Davis 1965 Blood loss, intense fatigue, partial asphyxia, fluid loss, pericardial effusion, shock, and heart
failure

Tzaferis 1970 Asphyxia

Wilkinson 1972 Voluntary surrender of life

Lumpkin 1978 Asphyxia, heart failure, pericardial effusion and shock

Johnson 1978 Stresses of crucifixion and fatal cardiac arrhythmia

Wedessow 1978 Myocardial infarction and cardiac rupture

Zugibe 1984-2002 | Shock

Edwards, Gabel, 1986 Hypovolemic shock, exhaustion asphyxia, acute heart failure, fatal cardiac arrhythmia,

Hosmer cardiac rupture due to hypoxia/hypovolemia/altered coagulation state and/or friable
vegetation on cardiac valves with subsequent embolization and myocardial infarction/rupture

Ball 1989 Traumatic cardiac rupture and exhaustion asphyxia

Iﬁloyd-Davies, Lloyd- 1991 Jesus Christ did not die: syncope due to shock

avies
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Scholar Year Cause of death

Jackson 1995 Asphyxia, dehydration, hypovolemia and acidosis
Houloubek, Houloubek | 1995 Asphyxia and shock

Bollone 1999 Myocardial infarction

Wiels 2001 Acidosis/asphyxia

Source: DeBoer, Maddow (2002)

Where support for any of these hypotheses is con-
cerned, speculation outweighs facts: crucified bodies
were usually taken down from the cross and left to
the mercies of wild animals, which means that there
are few bones available to provide archaeological ev-
idence. In 1968 a stone ossuary bearing the inscrip-
tion Johanan ben Ha-galgula (“Jehohanan the son of
Hagkol”) was accidentally discovered in East Jerusa-
lem. Bones, including the heel bone of the crucified
person’s left foot, which had been pierced with a sev-
en-inch nail, were found inside it (Paterson, 2018).
Possibly because it had met the resistance of another
nail that had been driven into the cross, the nail was
bent at the end and therefore difficult to remove from
the foot. That they were simply too valuable to be left
in the bodies of the crucified is the likely reason why
no further nails were found in this discovery. It is worth
noting one of the conclusions scholars drew from this
find: that the nail had been driven into the foot through
the ankle rather than from the front as many paintings
depict. The precise causes of the death of the person
whose bones were found in the ossuary, and who died
by crucifixion, have not been established.

Difficulty in breathing leading to asphyxiation and
death is one of the most widespread explanations of
crucifixion. It was first given by A. A. LeBec, a French
doctor, in the 1920s. Breathing requires the work of
the intercostal muscles and the diaphragm. But on the
cross, where arms stretched out along its horizontal
beam support the entire body, the lungs’ breathing ca-
pacity is reduced. To be crucified with no support for
the lower limbs meant that those expiring on the cross
were in a state of continuous inhalation. To breathe
out air, or to utter a word, they had to straighten up
and, with the aid of their legs, lift all of their body
weight with their hands, which were nailed or fastened
to a beam or to a single stake. This intense exertion
brought significant pressure to bear on the wrists, arms
and humeral joints and could have led to very painful
dislocation of the joints of the shoulder girdle (Tu-
manov et al., 2017). Because their lower limbs quickly
tired from lifting their entire body weight, those nailed
to cruces simplices, with their arms straight up above

their heads, were the swiftest to expire. Those who had
had their legs broken, and hence could not raise them-
selves, were overtaken by death particularly quickly:
within a period lasting between ten minutes and half-
an-hour (Jha, 2004). The more time that passed from
first being nailed to the cross, the more pronounced the
muscle contractions became — especially in the calf and
leg muscles that help pump blood upwards in the body.
For those sent to die by crucifixion, and especially for
those with strong arms whose legs had not been bro-
ken, it was possible to survive in this state for as long
as twenty-four hours. Death by asphyxiation resulted
from low blood oxygenation, accumulation of carbon
dioxide and other metabolic products, blood retention
in the lower limbs, cardiac arrest, and multiple organ
failure. Researchers conducted experiments with the
aid of healthy volunteers to search for evidence to sup-
port the asphyxiation theory. It was found in all cases
that suspending them from their hands with no support
from their feet reduced the volume of air they inhaled
by 70%, while their blood pressure decreased by 50%
and their heart rate doubled. All of these observations
had been made by the sixth minute of the experiment.
By the twelfth minute breathing was only possible by
moving the diaphragm, which soon failed. The volun-
teers then fainted due to insufficient blood flow to the
heart and the brain. It is important to note that when
volunteers were allowed to shift their weight onto their
feet once every twenty seconds, breathing and cardi-
ovascular activity normalized (Tumanov et al., 2017).

Support for this theory was not, however, univer-
sal. Dr. Frederick Zugibe, an American forensic doctor
and cardiologist, also enlisted the aid of volunteers to
do research into crucifixion (Maslen, Mitchell, 2006).
His interest in the subject derived mainly from the sto-
ry of Jesus Christ, but his experiments are relevant to
all other cases of crucifixion. He attached the hands
of his volunteers to the horizontal beam of a cross for
periods (usually) of no longer than forty-five minutes,
during which their pulse, oxygen, blood pressure,
heart rate and breathing were monitored. Volunteers
suspended for any longer than this experienced un-
bearable arm pain. Pierre Barbet (in 1953) had already
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described two positions that he believed people on the
cross assumed: the sagging position and the straight-
ening position. However, Zugibe stated based on his
research that to move from one position to the other
was almost impossible following attachment to the
cross. In his view the volunteers without support for
their feet breathed as well as those with it. Of far great-
er significance was the fact that — because they began
to experience discomfort after a few minutes and, if
they could endure that, stiffness, cramp and shoulder
pain in the following few minutes — the majority of
those studied by Zugibe requested him to end the test
early. The American forensic doctor concluded from
these experiments that the cause of death for those
condemned to crucifixion was hypovolemic shock re-
sulting mainly from dehydration and massive haemor-
rhaging from wounds (Zugibe, 1982).

Events preceding the execution must also be taken
into account when considering death by crucifixion.
Quite apart from being flogged with a whip, which
caused severe tissue trauma and haemorrhaging, or
carrying a heavy beam, which demanded enormous
exertion, the general circumstances surrounding cru-
cifixion prompted an acute rise in stress. There hence
arose a further theory, that of disseminated intravas-
cular coagulation (Tumanov et al., 2017), which re-
sults in depletion of clotting factors (fibrinogen, blood
clotting factor V, blood clotting factor VII) followed
by the appearance of purpura symptoms, and which
culminates in multiple organ failure and death. Torture
by flogging or by the breaking of legs, which caus-
es platelet activation, hypoxia, haemorrhage, hypo-
volemia, and dehydration combined with psycholog-
ical shock and pain, are two triggers of disseminated
intravascular coagulation. Depending on the force of
the whip strokes and on the placement of blows, se-
vere wounds could be inflicted on those condemned to
crucifixion and great injury done to their mental state
(Geberth, 2012). In such cases pleural effusion and
pulmonary oedema were not uncommon, which fur-
ther contributed to obstructed breathing and thus also
supported the theory of death by asphyxiation.

Phillip Bishop and Brian Church (2006) introduce
the phenomenon of suspension trauma — or orthostat-
ic intolerance — into the debate. This reaction occurs
when a person is in an upright position and their legs
hang immobile. Blood then flows by gravity to the
legs, which have a large venous capacity. As the legs
are immobile, less and less blood returns to the heart
through the inferior vena cava. The heart rate increas-
es to maintain cerebral blood flow, but if the venous
return to the right atrium is sufficiently reduced, tachy-
cardia is ineffective and the vasovagal syncope or —

possibly — exhaustion of the body’s catecholamines
stores, induces bradycardia and unconsciousness.
Since those being crucified could not assume a hori-
zontal position, so that their legs, heart, and brain were
at a similar level, cerebral flow dropped below the crit-
ical level, which quickly lead to death. The deficiency
of oxygen in the body also affected the functioning
of the heart, which under overwhelming stress would
have required more of it than usual. In extreme cases
this could have led to a heart attack and, in turn, even
to cardiac rupture. However, since the bodies of those
crucified have not survived, this is no more than spec-
ulation.

The question of crucifixion is addressed in the
Polish-language literature in a paper entitled “Murder
and crucifixion”, in which its author, Roman Madro
(1984), relates the case of Stanistaw S., who was mur-
dered by Mieczystaw S. in 1983. The killer first struck
the victim in the back of the head with a crowbar,
which knocked the victim to the ground. The killer
then inflicted two more blows, also to the head, which
caused bleeding. To establish the exact sequence of the
subsequent blows to the eyes and chest, which were
inflicted by Mieczystaw S. with a bayonet he had fash-
ioned from a kitchen knife, proved impossible. It also
remained unclear whether this took place before or
after the crucifixion. Puncture wounds, which passed
through the space between the third and fourth meta-
carpal bones and which were slightly round on the pal-
mar side and had torn edges on the dorsal side, were
found on the victim’s hands. The feet were punctured
in the extension of the intermetatarsal space between
the second and third metatarsal bones, just above the
tarsus. Numerous epidermal abrasions and slight sug-
gillation were detected about the feet. The victim had
had his arms and legs nailed to two horizontal beams
that ran perpendicular to a vertical beam. It was con-
cluded based on the injuries sustained by Stanistaw S.
that he had died either moments before the crucifix-
ion or that he was already in his death agony — due to
the injuries he had sustained earlier — while it was in
progress. Madro suggests that the fact of the crucifix-
ion itself probably did not contribute to the death of
Stanistaw S. and, indeed, the paper offers no account
of any death mechanism involving crucifixion. It is
also known that Mieczystaw S., the killer, had been
undergoing psychiatric treatment, which means that
the quality of his testimony was questionable. The
weather conditions, and the fact that dusk was fall-
ing as he erected the cross, meant that the witnesses
who saw it were not even able to detect that there was
aman on it; and still less able to say when he had died.
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Summary and conclusions

Having considered a number of theories and hav-
ing taken note of the research evidence, the cause of
death of those crucified cannot be conclusively deter-
mined. By draining their endurance and robbing them
of their health, there is no doubt that the damage done
to them before crucifixion, including the severity of
the whipping and the exact place into which the nails
were driven, played a significant part in their deaths.
Though for ethical and other reasons it would be im-
possible to replicate a crucifixion, it should never-
theless be noted that the research experiments do not
fully reflect the conditions under which crucifixion oc-
curred. Their participants were not flayed, they were
not forced to carry heavy beams or nailed to them, and
they were not left exposed to the burning sun without
water or food. Nor should it be forgotten that they did
not have to experience the same powerful emotions as
those condemned to crucifixion. It is for this reason
that many of these studies may have very little bear-
ing, or no bearing whatsoever, on real-world events.
This does not mean that some of the theories present-
ed above cannot be usefully examined to understand
the mechanisms of death by crucifixion. Asphyxiation
due to obstructed breathing on the cross, for example,
offers a plausible account that many scholars have
recognised. It is difficult to rely on the conclusions
drawn by Zugibe, who conducted only brief experi-
ments under conditions very different from those pre-
vailing in the crucifixions of the ancient world. His
hypovolemic shock hypothesis does, however, ap-
pear reasonable: this could have been the miserable
fate suffered by many of the condemned — especially
those who had been severely whipped. That death was
caused by fat emboli following leg fractures cannot be
ruled out either, while acid-base balance disorders and
acidosis certainly accompanied the extensive wounds
caused by lashing and the driving in of nails. Cardi-
ovascular disease and pulmonary oedema constitute
further likely causes of death by crucifixion, as does
suspension trauma. It is probable furthermore that
disseminated intravascular coagulation developed as
a consequence of wounds and hypovolemia in many
of those condemned to crucifixion. Finally, cardiac ar-
rest and cardiac rupture, which are often mentioned in
the literature but are supported by the weakest body
of evidence, cannot be overlooked as possible causes
of death by crucifixion. To accept each of the theories
as plausible because each person condemned to cruci-
fixion may have died by a different mechanism would
appear to be the best approach to inferring cause of
death by crucifixion.

This article was prepared as a part of the Science Club of
Forensic Medicine, Medical University of Silesia, under
the supervision of Rafal Skowronek, MD, PhD.
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MECHANIZM SMIERCI W WYNIKU UKRZYZOWANIA

Wprowadzenie

W starozytnos$ci ukrzyzowanie bylo powszechnie
wykonywang metoda kary $mierci, przede wszystkim
w Imperium Rzymskim, ale rowniez w innych miejscach
swiata. Od wiekow naukowcy zastanawiali sie, jakie sg
mozliwe przyczyny $Smierci osob ukrzyzowanych. Nie sa
one bowiem tak oczywiste, jak to mogloby si¢ wydawac
na pierwszy rzut oka. Co wigcej, czas zgonu osob ska-
zanych na ukrzyzowanie znacznie si¢ roznit. Dodatko-
wo praktykowane byty rézne metody zawieszania ludzi
na krzyzu, co znacznie wptywato na czas ich przezycia.
Zdarzalo si¢ przymocowywanie glowa do dohu, przywia-
zanie lub przybicie do krzyza. Niektorzy skazani mieli
nawet przybijane narzady rodne. Los ten spotykat gtow-
nie ztoczyncéw, ale najbardziej znamiennym przypad-
kiem ukrzyzowania jest Smier¢ Jezusa z Nazaretu.

Sposoby ukrzyzowan

Rzymianie stosowali rézne rodzaje krzyza. Crux
simplex (Ryc. 1) — zwykta pionowa belka, bez czgsci po-
przecznej. Crux commissa (Ryc. 2) — miat tylko trzy ra-
miona, belka pozioma byta natozona na pionowa w spo-
sob, w ktory przypominato to liter¢ ,,T”. Crux immissa
(Ryc. 3) — utozenie belek przypominato symbol ,,7” —
zwany jest tez krzyzem tacinskim, na samej jego gorze
umieszczano napis méwigcy o winie osoby skazanej.
Ostatnim typem byt crux decussata (Ryc. 4) w ksztalcie
litery ,,X”” (Tumanov, Ali Ali, Tetyuev, 2017).

Gtadki pionowy pal (staticulum) mierzyt zazwyczaj
1,8 do 2,4 m. Skazaniec na barkach musiat przynies$¢ bel-
ke pozioma (patibulum), ktéra wazyta od 37 do 54 kg
(Wieczorek, 2015). Czesto wykorzystywanym drewnem
byto drzewo oliwne, co miato istotny wptyw na cigzar,
ktéry musiat nie§¢ skazany. Wedlug danych archeolo-
gicznych i historycznych caty krzyz mogt wazy¢ nawet
136 kg (Tumanov i in., 2017). Dlatego wbrew temu, co
jest czesto przedstawiane na obrazach, skazancy raczej
nie przynosili catego krzyza na miejsce egzekucji (Zu-
gibe, 2005).

Przebieg ukrzyzowan

Najczesciej przed wykonaniem wyroku skazany byt
chlostany biczem zwanym flagrum, tak by doprowadzié
skazanca do wycienczenia, ale nie do $mierci (Tuma-
nov i in., 2017). Nastepnie niost on belkg na miejsce
egzekucji, gdzie krzyz byl wbijany w ziemi¢ i stawia-

ny. Skazany byl albo przywiazywany do krzyza, albo
przybijany do niego gwozdziami. Gwozdzie miaty oko-
fo 7 cali (18 cm), wigc byly zdecydowanie za krotkie,
zeby przeszy¢ obie stopy jednoczesnie, cho¢ czesto jest
to w ten sposob przedstawiane na obrazach. Natomiast,
jak ustalit francuski lekarz Pierre Barbet w XX wieku,
rece byly przebijane w nadgarstkach, a nie w dtoniach.
Nie byty one jednak przedziurawiane w przypadkowym
miejscu, ale probowano omingé¢ tetnice, by skazaniec
za szybko si¢ nie wykrwawit i nie umart; celowano tak-
ze w nerw posrodkowy celem zwigkszenia bolu i meki
ukrzyzowanego oraz spowodowania u niego paralizu.
Taki sposéb wbijania gwozdzi wywotywat stosunkowo
maty krwotok, nieprowadzacy bezposrednio do $mierci.
Zeby przedtuzyé czas zgonu, niektérym montowano pro-
wizoryczne podporki, a innym z kolei famano nogi, by
umarli szybciej (Paterson, 2018). Podporki takie miaty
za zadanie ulatwienie oddychania, a ztamania konczyn
dolnych z reguty prowadzity do krwotoku i wstrzasu hi-
powolemicznego albo zatoru thuszczowego, prowadzace-
go do niewydolnos$ci krazeniowo-oddechowej i szybkiej
$mierci.

Przeglad koncepcji dotyczacych mechanizmu
zgonu w przebiegu ukrzyzowania

Na przestrzeni wiekéw stworzonych zostalo wiele
koncepcji wyjasniajacych potencjalne przyczyny $mierci
w wyniku ukrzyzowania. Byly to migdzy innymi: zawat
serca, wstrzas hipowolemiczny, kwasica, pgkniecie ser-
ca, uduszenie, zator plucny, arytmia towarzyszaca udu-
szeniu lub hipotonia ortostatyczna. Pojawito si¢ nawet
przypuszczenie, ze osoba ukrzyzowana nie umierala,
tylko omdlewata i odzyskiwata przytomnos¢ po zdjeciu
z krzyza. W tabeli 1 przedstawiono teorie roznych bada-
czy na temat $mierci Jezusa na krzyzu z podziatem na
poszczegolne lata.

Poniewaz trudno o archeologiczne dowody w po-
staci koSci 0sob ukrzyzowanych (zazwyczaj ciato byto
zdejmowane z krzyza i pozostawiane na pastwe dzikich
zwierzat), wigcej jest spekulacji niz faktow potwier-
dzajacych ktorgkolwiek teorie. W 1968 roku dokonano
odkrycia we Wschodniej Jerozolimie. Znaleziono tam
kamienne ossuarium, na ktorym widniata inskrypcja
w~Johanan ben Ha-galgula” (Jehohanan syn Hagkola),
a w nim kosci, posrdd ktérych lewa kos¢ pigtowa byla
przebita 7-calowym gwozdziem (Paterson, 2018). Nie
znaleziono wigcej gwozdzi, przypuszczalnie dlatego, ze
byty one po prostu zbyt cenne, by pozostawié¢ je w zwto-
kach. Odnaleziony gwo6zdz byt zakrzywiony na koncu



172

A. Niemiec

(zapewne dlatego, ze napotkal opor — by¢ moze stanowit
go inny gwoézdz wbity do krzyza), a to spowodowato, ze
trudno byto go wyjac ze stopy. Co ciekawe, na podstawie
tego znaleziska naukowcy doszli do wniosku, ze gwo6zdz
wbijano w stope przez kostke, a nie od frontu, jak to jest
ukazywane na wielu malowidtach. Nie udato si¢ ustali¢
doktadnych przyczyn $mierci tego cztowieka.

Jedna z najpopularniejszych teorii dotyczacych zgo-
nu na krzyzu jest ta, ktora zaktada trudno$¢ w oddycha-
niu i w efekcie uduszenie oraz $mieré organizmu. Po raz
pierwszy przedstawit ja francuski lekarz A. LeBec w la-
tach 20. XX wieku. Do oddychania potrzebna jest praca
mie$ni miedzyzebrowych i przepony. Trzeba wiedzie¢
jednak, Ze rozciagniecie ramion, ktore podtrzymuja cate
ciato (jak to ma miejsce na krzyzu), zmniejsza pojem-
no$¢ oddechowsa ptuc. Osoby ukrzyzowane bez zadnej
podpory dla nég byly w stanie ciaglego wdechu. Aby
wykona¢ wydech powietrza lub wypowiedzie¢ jakies$
stowo, musiaty wyprostowac si¢ i przy wspolpracy nog
unie$¢ caly cigzar ciata przybitymi do desek rekami. Taki
wysitek powodowal znaczacy nacisk na stawy i mogt
doprowadzi¢ do bardzo bolesnego zwichnigcia stawow
obreczy barkowej (Tumanov i in., 2017). Najszybciej
umierali ci, ktorym przybijano r¢ce do krzyza wypro-
stowane ponad glowa (na crux simplex), poniewaz kon-
czyny dolne szybko megczyly si¢ podnoszeniem catego
ci¢zaru ciata. Szczegolnie szybka smier¢ spotykata tych,
ktérym lamano nogi, co uniemozliwialo im unoszenie
si¢ — zazwyczaj czas zgonu wynosit wtedy od 10 minut
do pot godziny (Jha, 2004). Im wigcej czasu mijalo od
przybicia do krzyza, tym silniejsze stawaly si¢ skurcze
migsni, zwlaszcza nog, ktore miaty wspomaga¢ pompo-
wanie krwi w gore ciata. Ukrzyzowani, szczegolnie ci,
ktorzy mieli silne rgce i nie potamano im ndg, mogli
przezy¢ w taki sposob nawet przez 24 godziny. Smier¢
przez uduszenie wynikata z malego natlenowania krwi,
nagromadzenia si¢ dwutlenku wegla oraz innych produk-
tow przemian metabolicznych, zalegania krwi w dolnych
konczynach, zatrzymania akcji serca oraz niewydolnosci
wielonarzadowe;.

Naukowecy szukali dowodow potwierdzajacych teorig
o uduszeniu. Przeprowadzali w tym celu eksperymenty
na ochotnikach, ktore wykazaly, ze zawieszenie czto-
wieka bez podpierania ndég zmniejszato u niego objetos¢
wdychanego powietrza o 70%, natomiast ci$nienie tet-
nicze malato o 50%, a tetno przyspieszato dwukrotnie.
To wszystko miato miejsce juz w szoéstej minucie eks-
perymentu. Natomiast po 12 minutach oddychanie byto
mozliwe tylko dzigki ruchom przepony, ktora wkrotce
potem stawata si¢ niewydolna i badany tracit przytom-
no$¢ wskutek niewystarczajacego doptywu krwi do ser-
ca i mozgu. Co istotne, jezeli ochotnikom pozwalano na
oparcie nog raz na 20 sekund, to ich oddech oraz parame-
try sercowo-naczyniowe normowaly si¢ (Tumanov i in.,
2017).

Jednak nie wszyscy byli zwolennikami tej teorii. Dr
Frederick Zugibe, amerykanski medyk sadowy i kar-
diolog, rowniez przeprowadzal badania na ochotnikach
(Maslen, Mitchell, 2006). Interesowat si¢ on tematem
ukrzyzowania gtownie ze wzgledu na histori¢ Chrystusa,
ale jego eksperymenty mozna odnies¢ do kazdego inne-
go przypadku tej procedury. Przywigzywat on do krzyza
ochotnikow na okreslony czas — zwykle byto to maksy-
malnie 45 minut, poniewaz p6zniej bol rak stawat si¢ nie
do zniesienia. W tym czasie monitorowany byt puls, sa-
turacja, ci$nienie krwi i praca serca oraz oddech osoby
przytwierdzonej do krzyza. Pierre Barbet juz wcze$niej
opisat dwie pozycje, ktore jego zdaniem przyjmowaty
osoby bedace na krzyzu: pozycja zwisajaca (sagging po-
sition) 1 pozycja prostujaca (straightening position). Zu-
gibe na podstawie swoich badan stwierdzit, ze przejscie
z jednej pozycji w druga byto niemalze niemozliwe po
przytwierdzeniu do krzyza. Wedtug niego ochotnicy bez
podpdrek dla stop oddychali tak samo dobrze jak ci, kto-
rzy takie podpdrki mieli. O wiele bardziej istotne byto to,
ze wigkszos¢ badanych przez Zugibego nie wytrzymy-
wata prob dtuzej niz przez kilka minut, gdyz w kolejnych
doznawali oni uczucia sztywnos$ci i skurczow nog oraz
bolu ramion, przez co konczyli eksperyment wczesniej.
Bazujac na tych do$wiadczeniach, amerykanski medyk
sadowy jako przyczyne $mierci skazanych na ukrzyzo-
wanie uznat wstrzas hipowolemiczny, ktory wystepowat
gtéwnie w wyniku odwodnienia i masywnego krwotoku
z ran (Zugibe, 1982).

Przy rozpatrywaniu §mierci przez ukrzyzowanie na-
lezy wzia¢ pod uwagg takze wydarzenia poprzedzajace
egzekucje. Chlostanie biczem powodowalo powazne
urazy tkanek i krwotoki, niesienie ci¢zkiej belki bylo
duzym wysitkiem, a 0go6t okolicznosci istotnie wplywat
na poziom stresu. Stad powstata kolejna teoria, ktora do-
tyczy zespotu rozsianego wykrzepiania wewnatrznaczy-
niowego — DIC (Tumanov i in., 2017), w ktérego wyniku
dochodzi do zuzycia czynnikow krzepnigcia: fibrynoge-
nu, czynnika V i VIII, nastgpnie powstaja objawy skazy
krwotocznej, az dochodzi do niewydolnosci wielonarza-
dowej i zgonu. Czynnikiem wyzwalajacym DIC moze
by¢ na przyktad biczowanie czy tamanie nog, tortury te
wywotuja aktywacje ptytek krwi, hipoksje, krwotok, hi-
powolemig, odwodnienie potaczone z szokiem psychicz-
nym i bélem.

Sita biczowania i umiejscowienie ciosoéw miaty ko-
losalne znaczenie dla odniesionych ran oraz stanu fi-
zycznego 1 psychicznego skazanego (Geberth, 2012).
Nierzadko dochodzito wtedy do wysicku oplucnowego
i obrzeku ptuc, co dodatkowo przyczyniato si¢ do utrud-
nienia oddychania, a wigc rowniez wspierato teori¢ doty-
czacg zgonu w wyniku uduszenia.

Istnieje zjawisko, zwane w literaturze anglojezycz-
nej suspension trauma, co mozna przethumaczy¢ jako
,»Wstrzas z zawieszenia” (Bishop, Church, 2006), czyli
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nietolerancja ortostatyczna. Do takiej reakcji dochodzi
w sytuacji, gdy czltowiek znajdzie si¢ w pozycji wypro-
stowanej, a jego nogi pozostaja nieruchome w pozycji
wiszacej. Krew grawitacyjnie sptywa do nog, ktore maja
duza pojemno$¢ zylng. Poniewaz nogi sg w bezruchu,
to coraz mniej krwi wraca do serca poprzez zyle gtow-
ng dolng. Te¢tno zwigksza sig, zeby utrzymaé moézgo-
wy przeptyw krwi, ale jezeli powr6t krwi do prawego
przedsionka jest znacznie zredukowany, to tachykardia
przestaje by¢ efektywna (by¢ moze dochodzi do wyczer-
pania zapasow katecholamin w organizmie) i dochodzi
do odruchu wazowagalnego, zwanego tez omdleniem
wazowagalnym, a w konsekwencji bradykardii i utraty
przytomnosci. Poniewaz ukrzyzowany nie mégl zmienic
pozycji tak, aby zréwnaé nogi, serce oraz mozg do po-
dobnego poziomu, to przepltyw mézgowy spadat ponizej
krytycznego, co szybko prowadzito do zgonu.

Niedobér tlenu w organizmie miat tez wplyw na
funkcjonowanie serca, ktorego zapotrzebowanie na ten
gaz bylo wysokie pod wpltywem ogromnych emocji.
Mozliwe, ze w skrajnych przypadkach moze prowadzi¢
to do zawatu serca, a to z kolei nawet do peknigcia jego
$ciany. Jednak poniewaz nie zachowaty si¢ ciala osob
ukrzyzowanych, to sg to jedynie spekulacje.

W polskojezycznej literaturze zagadnienie ukrzyzo-
wania poruszone jest w artykule Romana Madry (1984)
,»Zabojstwo 1 ukrzyzowanie”, w ktorym opisano przypa-
dek Stanistawa S. zamordowanego przez Mieczystawa
S. w 1983 roku. Zabojca najpierw uderzyt ofiar¢ tomem
w tyl glowy, a nastgpnie zadat lezacej juz ofierze dwa
kolejne uderzenia, réwniez w glowe, ktore spowodowaty
krwawienie. Nie udato si¢ ustali¢ doktadnej kolejnosci
nastepnych cioséw w oczy oraz klatke piersiowa zada-
nych przez Mieczystawa S. bagnetem zrobionym wila-
snorgcznie z noza kuchennego. Pozostawalo tez nieja-
sne, czy miato to miejsce przed czy po ukrzyzowaniu.
Na dloniach ofiary znaleziono rany klute przechodzace
przez przestrzen mi¢dzy 111 a IV koscig §rodrecza, nieco
okragte po stronie dloniowej oraz z porozrywanymi brze-
gami po stronie grzbietowej. Stopy byly przebite w prze-
dhuzeniu przestrzeni migdzy II a III ko$cia $rodstopia, tuz
nad koscia stepu. W ich okolicy znaleziono liczne otarcia
naskorka oraz skape podbiegni¢cia krwawe. Denat miat
przybite rece oraz nogi do dwdch poziomych belek, ktore
przebiegaty prostopadle do pionowej belki. Na podsta-
wie obrazen Stanistawa S. wysnuto wniosek, ze zmarl on
na chwile przed ukrzyzowaniem lub w jego trakcie znaj-
dowat si¢ juz w stanie agonalnym zwigzanym z dozna-
nymi wczesniej obrazeniami. W cytowanym tu artykule
nie wyjasniono, na czym polegal mechanizm $mierci
Stanistawa S. na krzyzu — autor sugeruje, ze prawdopo-
dobnie sam fakt ukrzyzowania nie przyczynit si¢ do nie;j.
Wiadomo takze, ze zabdjca Mieczystaw S. leczyl si¢ psy-
chiatrycznie, wigc jego zeznania byly watpliwej jakosci.
Warunki pogodowe oraz zapadajacy w czasie stawiania

przez niego krzyza zmierzch spowodowaty, ze $wiadko-
wie, ktorzy to widzieli, nie byli w stanie nawet dostrzec,
ze jest na nim cztowiek, a tym bardziej stwierdzi¢, kiedy
zmarl.

Podsumowanie i wnioski

Rozwazajac liczne teorie i biorac pod uwage dowo-
dy naukowe, nie da si¢ jednoznacznie ustali¢ przyczyny
$mierci 0s6b ukrzyzowanych. Stan zdrowia poszczegdl-
nych skazanych miat niewatpliwie znaczacy udziat w ich
$mierci. Dotkliwos¢ biczowania i dokladne miejsce
wbicia gwozdzia wplywaly na kondycje i wytrzymatos¢
ukrzyzowanego. Nalezy zaznaczy¢, ze badania prowa-
dzone przez naukowcow nie odzwierciedlaty catkowi-
cie warunkow egzekucji. Badani nie byli biczowani, nie
niesli cigzkiej belki, nie byli przybijani gwozdziami ani
nie byli pozostawieni na stoncu bez wody i jedzenia. Nie
mozna tez zapominaé, ze nie przezywali oni tak silnych
emocji, jak skazani na ukrzyzowanie. Dlatego tez wie-
le z tych badan moze mie¢ bardzo mate albo wregcz nie
miec¢ wcale przetozenia na prawdziwe zdarzenia. Jednak
cze¢$¢ z przedstawionych teorii wydaje si¢ przydatna dla
poznania mechanizméw $mierci podczas ukrzyzowania.
Uduszenie w wyniku utrudnionego oddychania na krzy-
7zu wydaje si¢ bardzo prawdopodobne i zostalo uznane
przez wielu naukowcow. Przeciwny tej tezie Zugibe
przeprowadzat swoje eksperymenty dos¢ krotko, a wa-
runki, w jakich je prowadzit, odbiegaty znacznie od tych,
w jakich odbywaly si¢ dawne ukrzyzowania, trudno za-
tem opiera¢ si¢ na jego wnioskach. Natomiast jego hi-
poteza na temat wstrzasu hipowolemicznego wydaje si¢
uzasadniona — mogto go doswiadczy¢ wielu skazanych,
szczego6lnie tych dotkliwie biczowanych. Nie mozna wy-
kluczy¢ takze zgonu w wyniku zatoru thuszczowego spo-
wodowanego tamaniem nég. Zaburzenia kwasowo-zasa-
dowe w organizmie oraz kwasica na pewno towarzyszyty
rozleglym ranom powstalym na skutek biczowania i wbi-
jania gwozdzi. Zaburzenia sercowo-naczyniowe oraz
obrzek ptuc byly kolejnym prawdopodobnym powodem
$mierci na krzyzu, podobnie jak suspension trauma.
Zespot wykrzepiania wewnatrznaczyniowego zapew-
ne rozwinat si¢ u wielu skazancow jako konsekwencja
odniesionych ran i hipowolemii. Najmniej udowodnio-
ny, ale czesto wspominany w literaturze jest zawal serca
oraz rozerwanie jego Sciany. Wydaje sig, ze najlepszym
rozwigzaniem przy wnioskowaniu o przyczynie zgonu
w wyniku ukrzyzowania bytoby przyjecie tezy o tym,
ze kazda z opisanych teorii jest wiarygodna, poniewaz
kazdy skazany na ukrzyzowanie mogt umrze¢ w wyniku
innego mechanizmu.

Artykut przygotowany w ramach Kota Naukowego Medycy-
ny Sgdowej SUM pod opiekq dr. n. med. Rafata Skowronka.

Problems of Forensic Sciences 2020, vol. 122, 123, 165-173





