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This presentation will present to the general public as well as the forensic community a forensic examination of the trauma involved in the crucifixion along with a medicolegal analysis of crucifixion focusing on the cause, manner and mechanism of death.
This presentation will dispel some of the myths of the crucifixion as depicted in the media and popular movies. It will also present compelling evidence to support the actual cause and mechanism of death of Jesus Christ on the cross.

This presentation will impact the forensic community and/or humanity by describing the significance of the crucifixion process and how the physical effects of such a barbaric execution caused major medical distress in the human body. The medicolegal aspects of the crucifixion will be presented in lay terms augmented with specific illustrations to depict in exquisite detail the findings and determinations regarding the cause and mechanism of death.

The presentation will illustrate with Medicolegal Art and clinical explanation of the pathology, physiology, cardiology, anatomy, and forensic aspects of this event.

This presentation is based on the research and information for the textbook entitled, The Crucifixion of Jesus: A Forensic Inquiry by the eminent forensic pathologist and forensic scientist Dr. Frederick T. Zugibe, MD, PhD.  His study touched on the entire range of scientific and medical background involved in various areas of forensic pathology and human anatomy as it relates to the crucifixion and was based on over 55 years of research and experimentation. 

Dr. Zugibe conducted scientific examinations on The Shroud of Turin, taking into consideration forensic concepts and postmortem interpretations of the blood images depicting the wounds on the body. 
Dr. Zugibe’s suspension experiments eliminated the Asphyxiation Hypothesis and his cardiology studies found the Heart Attack Theory to be unsound as Causes and Mechanisms of Death in the Crucifixion

In order to reconstruct The Mechanism and Cause of Jesus' death the pathologist must reconstruct the process of The Passion and the events leading up to the crucifixion on the cross, which consisted with the following. 

1.  The Effects of Hematidrosis


  5. The Road to Calvary 

2.  The Beatings prior to the Scourging

  6. The Fixation to the Cross

3.  The Actual Scourging



  7. The Suspension on the Cross
4.  The Crowning with Thorns 



The presentation will start with events as they unfolded in the Garden of Gethsemane.

The road to crucifixion actually began along a route from Jerusalem beyond the Kidron Valley at the Mount of Olives referred to as Gethsemane. (gath shemani, meaning oil press).

Jesus of Nazareth had gone to the garden to pray knowing that the time for his Crucifixion was at hand. Jesus prayed, "My soul is sorrowful unto death.” Jesus saw the sins of all mankind, whose guilt He has taken upon Himself. He saw the wrath of the Father which His sufferings must appease.

Jesus also foresaw the terrible torture and humiliation that He was about to suffer at the hands of the Romans. “Father, if thou art willing, remove this cup from me: Nevertheless not my will, but thine be done.”

Falling into agony with anticipation, He prayed more earnestly: “And his sweat became as drops of blood running upon the ground.” (Luke 22:42-44)  

The Effects of Hematidrosis

St. Luke was a physician and sensitive to medical and scientific observation. He had completed his medical studies at Tarsus and was considered highly educated. At this point in the presentation I will introduce the term "hematidrosis" (The sweating of blood).

There is a rare medical condition called hematidrosis.  This medical condition as defined in Stedman's and Dorland’s Medical Dictionary as well as the Merriam Webster Dictionary as “An excretion of blood or blood pigments in the sweat. Red corpuscles in the sweat are clearly revealed under microscope. Hematidrosis is associated with a severe anxiety reaction triggered by fear. In addition, there are historical references listed in Medical Language of St. Luke (1882), Dr. Whitaker 1935, Dr. LeBec “The Death of the Cross,” 1925, J.H. Pooley, 1884, Dr. C.T. Scott 1918, Dr. Gadzhiez and Dr. Listengarten, 1967.

More recently we have documentation of hematidrosis in Dorland's Medical Dictionary for Health © 2007, The American Heritage® Medical Dictionary Copyright © 2007, 2004 by Houghton Mifflin Company, Miller-Keane Encyclopedia and Dictionary of Medicine 
According to Dr. Zugibe a search of the vast medical literature revealed that a significant number of cases of hematidrosis were associated with a severe anxiety reaction triggered by fear.  The psychogenic factors involved in acute fear or intense mental contemplation were the inciting factors.  The autonomic nervous system, the anatomy of the sweat glands, how the “Fight-or-Flight” reaction is initiated and the effects of anxiety explains the phenomenon of hematidrosis.
The Amygdala of the brain acts as a “Fear Center.” It sends out a “defense alarm” to major brain centers, which activates the autonomic nervous system.

The Sympathetic Division (SD) and

The Parasympathetic Division (PD)

The Sympathetic Division initiates the “Fight-or-Flight” reaction, which puts the body into high alert status. Adrenaline–like chemicals accelerate the body. 

When danger has passed the Parasympathetic Division counteracts the SD and slows the body down. The “Fight-or-Flight” reaction was initiated by the extreme fear, sadness and anxiety.

Reportedly, Jesus was able to envision the entire gamut of suffering to come. This prelude produced the all of the medical criteria to initiate the sympathetic autonomic response or “Fight or Flight” syndrome.

The severe mental anxiety (Fight-or-Flight) was followed by the counter reaction after the angel administered to Him and Jesus accepted his fate.  The Parasympathetic Division (PD) Syndrome. This caused severe dilation and rupture of the blood vessels into the sweat glands causing hemorrhage into the ducts of the sweat glands and extrusion on the skin.

Forensic Medicolegal Analysis

In the Garden of Gethsemane the hematidrosis illustrated the severity of Jesus’ mental suffering. The effects of hematidrosis and severe anxiety would be general weakness, depression, mild to moderate dehydration. In addition there was mild hypovelemia (an abnormally low circulating blood and fluid volume) due to sweat and blood loss. Jesus was greatly weakened prior to the events leading up to the Crucifixion. 

The Beatings Prior to the Scourging

Jesus had been bound and led away from the Garden of Gethsemane by the Roman soldiers and Temple attendants. He was brought to the home of Caiaphas, the high priest where he was mocked and beaten. A few hours later, as dawn was breaking, Jesus was brought before the Sanhedrin.

The Sanhedrin was the highest religious body of the land presided over by the high priest Caiaphas. Jesus was asked, “Are you the Christ, the son of the Blessed? Jesus answered, “I am, and you will see the son of man sitting at the right hand of power and coming with the clouds of Heaven.” (Mark 14:62)

The Sanhedrin quickly condemned Jesus to death without regard to witnesses. This was because they considered His claim to be the Messiah as blasphemy.  However, The Sanhedrin did not have authority to issue such a decree. Only the Procurator of Judea, Pontius Pilate was empowered to order the death sentence. The Sanhedrin realized that Jesus would not be condemned to death for blasphemy. So Caiaphas and the chief priests and scribes accused Jesus of treason.

“We found this fellow perverting the nation and forbidding to give tribute to Caesar, saying that he himself is Christ the King” (Luke 23:2)

Pontius Pilate heard the charges and after quizzing Him found that Jesus was not guilty of any crime against Rome. Pilate even tried to get rid of the affair by sending Jesus to Herod.  However Herod sent him back to Pilot. Pilate still insisted that Jesus was innocent.
“Nothing deserving death has been done…I will chastise him and release him. 

(Luke 13:15-16) 

Caiaphas adamantly demanded that Jesus be put to death so Pilate offered a scourging. 

Pilate assumed that when Caiaphas and his Chief Priests and followers saw the scourging.

And the wretched condition that Jesus would be in it would satisfy their punitive desires. 

Pilate then ordered the scourging of Jesus to appease Caiaphas and the chief priests and rulers. “Jesus was then scourged.” (John 19:1)
The Scourging
The presentation will then focus on the scourging and the use of the flagrum in this barbaric method of torture prior to the crucifixion. The physical effects of the scourging on Jesus will be presented along with a discussion on hypovolemic shock.

The Roman “Flagellatio or scourging” was one of the most feared of all punishments.

It was a form of brutal, inhumane punishment executed by Roman soldiers using a Flagrum.

The Flagrum was a leather whip containing three or more leather tails or thongs with small metal balls, sheep bones, dice, etc at the end of each tail. Scourging was the usual procedure prior to execution and practiced among the Roman executioners.

To define flagellum, it basically translates "to flay" (removal of flesh from the bone) 

Scourging left large gaping and open wounds of torn, ripped and tattered flesh. 

The victim was usually stripped naked and shackled by the wrists to a fixed object like a low column, causing him to assume a bent position. The soldier would lash the Flagrum in an arc like fashion across the naked back.

The weight of the metal or bone objects at the end of the leather thongs would carry them to the front of the body as well as the arms, shoulders, legs and calves. The bits of metal would dig into the flesh ripping small blood vessels, nerves, muscle and skin. This would continue from side to side until the allotted numbers of lashes were given.

Forensic Medicolegal Analysis

The entire area of Jesus back had become an unrecognizable mass of torn flesh, deep groves caused by the iron balls, exposing a bloody mass of muscle, bone and tissue. (Isaiah 52:14) Jesus’ condition was extremely serious. He was in the throes of traumatic shock due to the scourging, particularly to the chest wall and lungs. 

In addition hypovolemic shock was beginning due to the slow pleural effusion, hematidrosis, and small hemorrhagic losses from scourging, vomiting and sweating.

This early stage of Hypovolemia (circulating blood loss) And the resulting Hypovolemic Shock would cause weakness, light-headedness, and intermittent episodes of profuse sweating. The brutal beating to the chest wall caused difficulty in breathing and severe pain. (Traumatic wet lung)

The Crowning with Thorns

Illustrations will be presented through Medicolegal Art depicting the crowning of thorns and how these thorns caused Jesus to suffer trigeminal neuralgia one of the worst pains that humans can suffer.

Despite popular belief the crown of thorns was not a circular weave of thorns. It is important to note that the crown was made by interweaving the thorn twigs into the shape of a cap.  This placed a large number of thorns in contact with the entire top of the head, including the sides and back.

“And they clothed him in a purple cloak and plaiting a crown of thorns, they put it on him…Hail King of the Jews and they struck his head with a reed and spat upon him.” (Mark 15:17-19)

The plant used to plait the crown of thorns according to botanical experts is the Syrian Christ thorn, which is defined as Ziziphus spina christi 

The nerve supply for pain perception to the head region is distributed by branches of two major nerves.



Trigeminal Nerve   


  Supplies the front of the head
Greater Occipital Branch

   Supplies the back of head.
Stimulation or irritation of the branches of these nerves causes intense pain.  An example would be a severe toothache. A major clinical condition associated with irritation of the trigeminal nerve is called tic douloureux or major trigeminal neuralgia. This causes lancinating and stabbing pain considered by medical experts to be the worst pain imaginable.

Forensic Medicolegal Analysis

The severe pains from the trigeminal neuralgia, and the multiple strikes to Jesus’ head region and crown of thorns added to the previous trauma.  The blood loss and sweating from hematidrosis, the increased sweating during the trigeminal neuralgia attacks, blood loss from the penetration of thorns. The sweating and vomiting caused by flogging all added to the degree of hypovolemic shock.

At this time there would be significant fluid buildup around the lungs (pleural effusion) due to the brutal beating to the chest wall during the flogging. 

The Road to Calvary

When Pilate offered to release Jesus after the scourging the chief priests demanded that Jesus be crucified. The chief priests and scribes had incited the crowd, which had become increasingly agitated as they yelled, “Crucify Him, Crucify Him”

“Pilate handed him over to be crucified.” (John 19:16)

The official language was Latin and Pilate would have stated, “Ibis in crucem” (“You will go to the cross.”) Those were the most chilling words a condemned criminal could hear.

Crucifixion was a barbaric from of capital punishment practiced by the Romans, Persians, Phoenicians, Egyptians and others. The word crucifixion is derived from the word "cruciare" (to torture and torment). The Romans were well trained in every step of this technique. There were five soldiers assigned to each crucifixion. The team consisted of a centurion (exactor mortis), who was in charge of four soldiers called the quaternio.

Despite popular belief, the Roman Cross was not used in crucifixions. It would have been too complex and time consuming. Instead a patibulum (cross piece) was carried by the crucarius to the crucifixion location. The stipes had already been placed in the ground at the location of crucifixion.  Torture was the prelude to crucifixion. The nailing of both the hands and feet were the rule.  The crucarius was nailed to the patibulum and the patibulum was then affixed to the stipes.  The Titulus Crucis was a tablet carried around the neck of the crucarius, which described the crime. “Jesus of Nazareth, the King of the Jews.” (Mark 15:26) 

Jesus, who was already weak from the hematidrosis and hypovolemic shock as well as the lancinating pains from the crown of thorns, was forced to carry his own cross. This exhaustion was accompanied by shortness of breath, pleural fluid accumulating within His lungs with possible pnuemothorax due to the scourging. The intense heat and weight of the cross piece caused Him to fall. The exactor mortis could not allow Jesus to die before crucifixion so Simon of Cyrene was designated to carry the patibulum for Jesus to the place of execution.

The Crucifixion

Jesus was brought to the place of crucifixion and stripped of both His outer garments, which consisted of a cloak and His tunic beneath the coat. He was gasping for air as he clutched His chest with every breath ... the result of the scourging. Every movement caused unbearable pain. 
Forensic Medicolegal Analysis

The severe scourging, with its intense pain and appreciable blood loss had resulted in numerous wounds.  When the soldiers tore the robe from Jesus' back, the ripping action reopened the scourging wounds.  Moreover, hematidrosis had rendered his skin particularly tender. There had been both physical and mental abuse meted out by the followers of Caiaphas and the Roman soldiers, as well as the lack of food, water and sleep.

The Fixation to the Cross 
Jesus was thrown to the ground and made to lie on his back with His shoulders and outstretched arms on the patibulum (cross piece). One of the executioners then lay across His chest and another across His legs to hold Him down so that a third cohort could nail His hands to the crosspiece. These caused excruciating pain in His chest and severe difficulty in breathing causing him to scream out in agony.

A large spike like nail measuring about 4 ¾ was nailed through the palm of each hand just below the bulge at the base of the thumb and into the cross piece. The pains would have been brutal, like hot pokers traversing the arms causing Jesus to arch His torso. Two of the quaternio grabbed the ends of the crosspiece while a third member grasped Jesus around the waist, getting Him to his feet backing Him up to the upright. Two of the quaternion lifted the crosspiece while two others lifted Jesus by the legs and inserted the crosspiece into a mortise on the top of the upright. His knees were then bent until his feet were flush to the cross.

His feet were then nailed into the cross. Jesus would likely have cried out in agony as each foot was nailed. "They have pierced my hands and my feet, I can number all my bones." (Psalms 22:16-17)

Forensic Medicolegal Analysis

The medical effects of nailing the hands to the crosspiece would be an injury to the median nerve causing an unrelenting, peculiar burning or searing sensation referred to as causalgia. 

The medical effects of nailing the feet to the cross would cause injury to the plantar nerves, similar to that of the median nerve; incessant burning and searing pain causing causalgia. 

The Suspension on the Cross

As Jesus hung on the cross with the weight of His body pulling on the nails in the hands and feet there would have been episodes of unrelenting pains in chest wall from the scourging would have worsened the state of traumatic and hypovolemic shock. As Jesus arched his body to relieve the cramps in his legs and arms He would have had to press His head with the crown of thorns against the upright and this caused further shock and pain.

Death on The Cross
The unrelenting pain caused Jesus to cry out. “Eloi, Eloi, lämå såbachthani,” which translates to “My God, my God, why have you forsaken me?” (Mark 16:34)

After several hours of continued agony on the cross, crying out in a loud voice Jesus said,

“Father, into your hands, I commend my spirit.” And having said this, He breathed His last. 

(Luke 23:46)

One of the soldiers pierced his side with a spear and at once there came out blood and water.” (John 19:34) 
Forensic Explanation
A massive pleural effusion (fluid around the lungs) had  accumulated in the hours following the scourging. The sudden thrust of the spear into the chest penetrated the pericardium and right atrium. When the spear was withdrawn, blood as well as pleural effusion came from the pleural cavity. 

Forensic Reconstruction

When one considers each phase of Jesus' suffering beginning at Gethsemane and ending at Calvary the forensic conclusion is that Jesus died of shock. Jesus had experienced hematidrosis prior to being viciously scourged and severely flogged, causing extensive damage to the lungs, ribs and body wall, thereby throwing Him into early shock manifested by extreme weakness, tremors, probable lung collapse, seizures and fainting. Add the mental anguish, the crowning of thorns, the carrying of the cross piece of the cross, and the crucifixion process and anyone with a background in forensic pathology or emergency medicine would wonder how Jesus lasted as long as He did.

There are various types of shock. Hypovolemic shock is shock marked by a significant fall in the blood volume due to hemorrhage or loss of body fluids. Traumatic shock (injury shock) results from a serious injury. The presence of pain alone from a traumatic event stimulates certain nervous mechanisms of the brain, resulting in a drop of blood pressure and a reduction of blood flow to the tissues. Jesus suffered severe blood and fluid losses as well as excruciating pain.

The scourging resulted in penetration of the skin with trauma to the nerves, muscles, and rib fractures, dislocations, and lacerations, infiltration of significant amounts of blood throughout the intercostal spaces and back and chest musculature, bruises, and alveolar rupture and possible collapse of a lung (pnuemothorax). Over a short period of time, an inflammation of the sac of the heart termed percarditis would have ensued manifested b stabbing pains in the chest.

The irritation of the trigeminal nerves of the scalp from the crown of thorns would have caused lancinating pains across the scalp and face. This would have added to the state of the traumatic shock from the scourging. The splinting of the chest wall and the causalgia from the nailing of the hands and feet also added to the traumatic shock.


As Jesus hung on the cross with the weight of His body pulling on the nails in the hands and feet there would have been episodes of chest wall from the scourging would have worsened the state of traumatic and hypovolemic shock. Increasing pleural effusion, pulmonary edema and excessive sweating was induced by the trauma as well as heat of the sun. As Jesus arched his body to relieve the cramps in his legs and arms He would have had to press His head with the crown of thorns against the upright and this would have reactivated the trigeminal neuralgia, which caused further shock and pain.

Forensic Medicolegal Analysis and Consideration
1. The hematidrosis (sweating of blood)

2. The profuse sweating from the pains inflicted on Jesus

3.   The scourging and subsequent damage to chest wall

4.   The pleural effusion and pulmonary edema

5.   The irritation of the trigeminal nerves (trigeminal neuralgia)

6.   The causalgia from the nailing of the hands and feet

Conclusion

The Cause of Death was Crucifixion, The Manner of death was Homicide, and The Mechanism of Death was “Cardiac and Respiratory arrest, due to Hypovolemic and Traumatic Shock due to Crucifixion
This is an expanded version of the original reprint from the AAFS Proceedings Annual Scientific Meeting Washington, D.C. February 18-23, 2008 pages 176-177.  This material is protected under U.S. Copyright 2008 by AAFS and author Geberth in the year 2012.
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