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      Abstract:
      Centuries-long speculation continues regarding the circumstances surrounding the death of the Savior. Over the past century, the Savior’s tribulations between the Last Supper and his death on the cross have been scrupulously examined from a medical viewpoint. In this article I review many of these studies and, using current medical acumen, propose additional inferences and explanations based on scriptural, medical, and historical accounts. The evidence suggests that at some point between Gethsemane and his last moments on the cross, the Lord’s body was pushed beyond the limit that a normal mortal could endure. The Lord did, however, endure and completed the Atonement. He left this mortal life and “yielded up the ghost” (Matthew 27:50) on his own terms and timeframe, not as the result of any action inflicted upon him. He always acted and was never acted upon unwillingly. His persecutors, although permitted to inflict horrific injury and pain, were powerless either to take his life or to accelerate his death.
    

    
      
    

    
      

    

    To the thoughtful Christian, a consideration of the suffering of Jesus Christ during the final hours of his life is both horrifying and compelling. President Thomas S. Monson expressed what most feel: “It is emotionally draining for me to recount the events leading up to the Crucifixion of the Master.”1 Although repugnant, the horrors endured by the Lord constitute the basis for the believer’s hope for the resurrection and for eternal life. Because of their love for the Lord, some will assert that an in-depth study of the brutal injuries the Lord endured [Page 440]is an unnecessary study of gratuitous violence and an affront to him and to his memory. I believe the converse to be true, that rather than suppressing it, the suffering of the Lord on our behalf should be studied and revered. Such understanding would be welcome because, as James E. Faust stated, “Any increase in our understanding of his atoning sacrifice draws us closer to him.”2

    The reader is cautioned, however, that many people will find the material discussed in this article to be graphic and disturbing. I offer no apology, since the Lord himself commanded each of us to review weekly the circumstances of his suffering and death. The words of the sacramental prayers, “in remembrance of the body of thy Son” (Doctrine and Covenants 20:77) and “in remembrance of the blood of thy Son, which was shed for them” (Doctrine and Covenants 20:79), are not meant to be understood thoughtlessly or euphemistically but rather quite literally and profoundly. They should remind us of the unpleasant fact that

    
      In token of thy bleeding flesh
And of thy blood so freely spent,
We meet around thy table now
And take thy holy sacrament.3

    

    Two millennia after it occurred, the death of the Savior continues to be thought provoking and widely discussed. More than thirty articles discussing either death by crucifixion in general or the death of Jesus Christ in particular have appeared in the medical literature during just the past three years. After 2,000 years of intense scrutiny, however, no one will stumble upon an undiscovered statement or even a word in the Biblical text that will contribute immeasurably to our previous knowledge. 

    Numerous attempts to explain the cause of the Savior’s death have been proposed without achieving unanimity. All such attempts, including this one, are speculative. Even so, advances in scientific understanding—particularly in human physiology, biology, geography, and archeology—and the study of historical, secular, and sacred sources may allow additional inferences to be made with increasing accuracy. An exploration of his death, however, is far more complex than is a [Page 441]simple analysis of the effects of crucifixion and cannot be explained by medical acumen alone.4

    The purpose of this essay is to provide an in-depth discussion of the physiologic and anatomic aspects of the suffering of the Lord to the extent we currently understand or may reasonably infer. Numerous commentators have championed diverse theories regarding the cause of the Savior’s physical death, and these will be reviewed. I also attempt, based on my own evaluations and inferences, to propose an opinion regarding the cause of the Lord’s death.

    
      The Cause of Christ’s Death
    

    Generally, the cause of death is the term applied to the inciting event of a chain of events that culminate in the death of an individual. The mechanism of death is those final steps that lead to the universal endpoint of cardiac arrest.5

    This article will, as have many other articles, attempt to elucidate the mechanism of the death of the mortal body of Jesus Christ. In the end, however, the mechanism makes very little difference. Such a study is of value only if it helps to answer the question, “What or who set in motion the chain of events that inevitably led to his death?”

    The usual answer is that the Romans, the Jews, or both caused the Savior’s death. Paul claims, “the Jews . . . both killed the Lord Jesus, and their own prophets” (1 Thessalonians 2:15). Matthew wrote that the Lord “must go unto Jerusalem, and suffer many things of the elders and chief priests and scribes, and be killed” (Matthew 16:21). Nephi says that the Jews “had slain the Messiah” (1 Nephi 10:11). Abinadi preached, “Yea, even so he shall be led, crucified, and slain” (Mosiah 15:7). The Lord himself said, “Come forth unto me, that ye may thrust your hands into my side, and also that ye may feel the prints of the nails in my hands and in my feet, that ye may know that I am the God of Israel, and the God of the whole earth, and have been slain for the sins of the world” (3 Nephi 11:14). 

    Christ, however, clearly said, “No man taketh it [my life] from me, but I lay it down of myself. I have power to lay it down, and I have power to take it again. This commandment have I received of my Father” (John [Page 442]10:18). Christ never was or ever is the unwilling object of any external influences. Throughout his life the Lord always acted and was never acted upon. Perhaps he was willing to die, and his oppressors were simply the means to bring about his death. Such has been the case with other martyrs such as Paul, Abinadi, and Joseph Smith. I believe, however, that the unique nature of the Lord’s death means that it cannot be equated with the death of any other martyr. The Lord was given power over death, and it is unthinkable that he would relinquish this power to a group of mortals to be the agents of his death. His death atoned for all of mankind’s sins, while the death of no other could atone even for their own sins.

    “The wages of sin is death” (Romans 6:23). The Law of Justice required death, and Christ was willing and able to pay that ultimate price to satisfy the requirement. On this, all of Christendom agrees; it is simply an issue of where did the atoning sacrifice take place? Was it on the cross at the third hour at the hands of his executioners, or in the Garden of Gethsemane as the full weight of the sins of all of creation crushed him? I believe that had he been a fully mortal individual, Jesus would have been mortally injured in the Garden as the result of the physical trauma he endured there.6 However, because he had to fulfill the demands of the Law of Justice and because he had power of life and death, he chose to sustain his body until the time was appropriate for him to release his spirit from his mortal body. Thus, following Gethsemane—where an ordinary mortal would have died—he remained alive and, by his own choice, continued to experience pain and suffering. Those who conspired against him were powerless to take his life—he was able to compensate for whatever they inflicted upon him. They didn’t even have the power to hasten his death—he would die when he was ready. They had power only to inflict additional pain and suffering.

    Although the Lord could have healed himself and survived, the Law of Justice would not have been satisfied, and his sacrifice would have [Page 443]been for naught. Instead, he voluntarily gave up the ghost (Matthew 27:50, Mark 15:37, Luke 23:46; John 19:30). Some may find it anticlimactic to ascribe the cause of the Lord’s death to a “law,” but the Law of Justice is just as immutable as the Law of Gravity or the Law of Electricity, both of which claim lives every day. The effect of the Law of Justice on his physical body was death, albeit at a time of his choosing because of his ultimate power over life and death. That physical death may be the result of violations of sacred law should not be surprising as we have record of such events. Uzzah steadied the ark without authority, “and the anger of the Lord was kindled . . . and God smote him there for his error” (2 Samuel 6:7). Ananias and Sapphira lied to the Holy Ghost and died (Acts 5:1–10). Even Lot’s wife was killed for wanting to return to sinful Sodom (Genesis 19:26).

    
      How Much Trauma Did the Lord Incur?
    

    To appreciate completely what the Savior did on our behalf, we must have some concept of the amount and nature of the trauma that he incurred between the Last Supper and his death. This period may be divided into three distinct and informative stages for closer examination and analysis.

    
      	In the Garden of Gethsemane

      	Between Gethsemane and Golgotha

      	At Golgotha

    

    
      In the Garden of Gethsemane
    

    Before entering the Garden of Gethsemane, Christ had already begun experiencing anguish several hours previously at the Last Supper. John relates that as he ate and spoke with his apostles, the Lord warned that one of those present would betray him, “When Jesus had thus said, he was troubled in spirit, and testified, and said, Verily, verily, I say unto you, that one of you shall betray me” (John 13:21). The Greek word translated to was troubled in English is etarachthe, the past tense of the verb tarássō, meaning, according to Thayer, “to agitate, trouble; to cause one inward commotion, take away his calmness of mind, disturb his equanimity; to disquiet, make restless.”7 His anguish intensified as he approached the Garden with his apostles; “And he took with [Page 444]him Peter and the two sons of Zebedee, and began to be sorrowful and very heavy. Then saith he unto them, My soul is exceeding sorrowful, even unto death: tarry ye here, and watch with me” (Matthew 26:37–38; Mark 14:38). The Lord then entered Gethsemane (Hebrew gat shemanim, “oil press”).

    Christ’s suffering in Gethsemane was physical, not just emotional

    That Christ suffered emotionally in the Garden is a given, but he suffered physically as well. The Church of Jesus Christ of Latter-day Saints has emphasized the importance of the Lord’s spiritual and physical experiences in the Garden of Gethsemane more than have most other Christian denominations.8 The Church is more cognizant of the agony the Lord experienced in the Garden, partly because of the Lord’s own statements found in modern-day scripture. “Which suffering caused myself, even God, the greatest of all, to tremble because of pain, and to bleed at every pore, and to suffer both body and spirit—and would that I might not drink the bitter cup, and shrink” (Doctrine and Covenants 19:18). The mention of “[bleeding] at every pore” and “would that I might not drink the bitter cup” clearly reference the Lord’s agony in the Garden. That experience was horrific and traumatic to “both body and spirit.” The physical trauma he sustained in Gethsemane was not as obvious as the trauma he later suffered, but this does not mean that it was less painful or damaging to his physical health. Significantly, when Christ described the severity of the punishment awaiting the unrepentant, he alluded to the agony of Gethsemane, both spiritual and physical, rather than to later physical abuses. “For behold, I, God, have suffered these things for all, that they might not suffer if they would repent; But if they would not repent they must suffer even as I” (Doctrine and Covenants 19:16–17).

    Current medical knowledge allows the bodily injury subsequently sustained by the Lord during the scourging and crucifixion to be reasonably quantifiable. The degree of damage inflicted upon his mortal body by his experience in the Garden of Gethsemane, however, is much more difficult to assess. Even the cause, and therefore to some extent, the degree of the agony the Lord experienced in Gethsemane is debated among and even minimized by many Christians. It is commonly maintained that Christ’s suffering was emotional distress over [Page 445]the impending physical abuse he knew he must endure and to his struggle with, and ultimate acquiescence to, the will of his Father. A few representative examples follow.

    From a Methodist background, one author wrote,

    
      Filled with anguish and deep dread over what He would soon experience, Jesus . . . takes refuge in . . . the Garden of Gethsemane. . . . There He wrestled in great sorrow with the torture and humiliation He knew was before him . . . He prayed in deep distress, overwhelmed about what was to come. . . . There in the Garden of Gethsemane, He felt sorrow and great distress over the hardship He would need to endure.9

    

    Another, from a Baptist perspective asked,

    
      don’t you think that Jesus’ agony was due to his awareness of his impending death as a sin-bearer for humanity and his attendant forsakenness by God the Father?10

    

    And another with a Catholic viewpoint stated,

    
      The Gethsemane experience was Jesus’ anticipation of bearing the guilt of all the sins of human history as if it were His own. I imagine that Jesus in His human nature experienced the natural fear of his impending suffering and death, but I think His agony in the garden was something more painful. It was the burden of the mystery of the world’s sin which lay on His heart. He was about to carry the awful burden of the world’s sin.11

    

    A non-denominational evangelical minister writes,

    
      The Bible shows us that Jesus (being God in the flesh) knew ahead of time the things he was going to suffer before they happened. This caused him such distress that as He prayed [Page 446]in the Garden of Gethsemane, just before his arrest, “His sweat became like drops of blood, falling down upon the ground.”12

    

    Martin Pable, a Franciscan monk, resolved that Christ was “feeling weighed down with . . . fear, loneliness, and a sense of failure.”13 Friedrich Knecht, an early twentieth-century Catholic theologian, wrote of three possible causes he could discern for Christ’s agony:

    
      	The anticipation of his impending torture and death

      	The abhorrence and aversion he felt toward the horrible mass of evil, abomination and guilt that filled his soul as he took upon himself the sins of all men

      	A realization that many souls would be eternally lost despite his Atonement because they would reject his invitation to salvation14

    

    There is also a sentiment that Christ’s experience in Gethsemane was no more than the struggle we mortals also experience as we yield our will to that of The Father.

    
      The events at the Garden of Gethsemane offer support and comfort to Christians today when they are going through difficult times in their lives. They believe that Jesus understands their pain because—like all human beings—he experienced suffering.

    

    
      This story teaches Christians that in times of need they should pray to God, just as Jesus prayed to his Father.15

    

    Some even maintain that The Lord’s internal anguish was due to concerns for his personal condition and that it was not on behalf of anyone else. The following are representative of some Christian writers:

    
      Jesus, though very much divine, also shared fully and [Page 447]completely in the human condition. There in the Garden of Gethsemane, He felt sorrow and great distress over the hardship He would need to endure. He sought out the quiet and privacy of this special place so He could go before God and beg for a reprieve—though not a reprieve from the will of God, which Jesus was committed to.16

    

    
      Jesus prayed three times to avoid the cross. He certainly experienced anxiety over His coming torture and gruesome death. However, He also understood the greater agony He would experience in bearing the sins of the world.17

    

    Here is seen again the belief that the Savior’s Atonement occurred exclusively on the cross.

    
      In these verses, we . . . see [the Savior’s] anguish, fear, and dread. He was overwhelmed and sorrowful as he is betrayed and abandoned. . . . Every one of us can identify with deep sorrow on some level. At some point in our lives, most of us have felt these deep emotions, maybe even to the point of wishing we would die instead of suffering so much. These feelings are human. There is nothing sinful about any of them. Even Jesus felt this way.18

    

    One commentator believes that Christ was struggling with his “final temptation to . . . let the world perish instead of himself.”19

    As mentioned by Knecht, perhaps the most common modern belief is that the Lord’s suffering was emotional, the result of extreme anxiety over the impending torture he knew he must face and his inevitable death.20 Such a viewpoint is, however, incompatible with the Lord’s admonition to “fear not them which kill the body, but are not able to kill the soul: but rather fear him which is able to destroy both soul and body in hell” (Matthew 10:28). Christ’s concern was always for all mortal beings, “For behold, I, God, have suffered these things for [Page 448]all, that they might not suffer if they would repent; but if they would not repent they must suffer even as I” (Doctrine and Covenants 19:16–17). Talmage agreed: “The thought that he suffered through fear of death is untenable.”21

    Hematidrosis as a manifestation of Christ’s physical suffering

    The Lord withdrew from his disciples, knelt, and prayed. As he prayed, his anguish deepened: “And being in an agony he prayed more earnestly: and his sweat was as it were great drops of blood falling down to the ground” (Luke 22:44). Modern-day scripture clarifies that his suffering was in large part physical since “[This] suffering caused myself, even God, the greatest of all, to tremble because of pain, and to bleed at every pore, and to suffer both body and spirit” (Doctrine and Covenants 19:18). Benjamin stated, “[H]e shall suffer . . . pain of body, hunger, thirst, and fatigue, even more than man can suffer, except it be unto death; for behold, blood cometh from every pore” (Mosiah 3:7).

    Blood oozing from every pore is a rare medical condition called hematidrosis,22 “an eccrine sweat disorder where sweat mixed with blood appears spontaneously without any visible trauma to the skin . . . the most frequent trigger factors are either anxiety, fear, or excessive stress.”23 Appropriately, it is the physician, Luke, who alone records this phenomenon, which had been described anciently by Aristotle, who associated it with intense fear.24 Hematidrosis causes the capillaries in the skin to become extraordinarily fragile and to rupture. Blood escapes into the tissues and through the pores onto the skin. [Page 449]This loss of blood and sweat results in weakness and dehydration,25 but the total amount of blood lost through hematidrosis was probably not hemodynamically significant. The accuracy of Luke’s account has been disputed by some commenters due to the words “as it were” (Greek hósei), which may imply “similar to, but not exactly.” Other connotations include “about,” “as,” or “like.”26 Doubters claim that the wording is really a simile and the drops are not actually blood, just “like blood.”27 Anyone who has seen blood mixed with water knows that it takes only a small amount of blood mixed with a much greater quantity of water to appear as though the liquid is composed entirely of blood.

    The microtrauma to the capillaries caused by hematidrosis renders the skin exquisitely sensitive.28 This hypersensitivity would have intensified the Lord’s suffering during his impending physical abuse.

    Modern references to hematidrosis describe extreme suffering or anxiety resulting in a very limited amount of bleeding from small patches of skin.29 The degree of suffering required to cause “bleeding from every pore” is unimaginable. Elder McConkie describes what the Lord experienced.

    
      We know that he lay prostrate upon the ground as the pains and agonies of an infinite burden caused him to tremble and would that he might not drink the bitter cup. . . .

    

    
      As near as we can judge, these infinite agonies—this suffering beyond compare—continued for some three or four hours.30

    

    President Nelson reminds us that the red raiment with which the [Page 450]Lord will be clothed at his second coming is a reminder of his blood-soaked raiment as he completed his ordeal in Gethsemane.31

    Emotional stress disrupts the body’s equilibrium, or homeostasis. The stress response may be slow and long-term through the hypothalamic-pituitary-adrenal (HPA) axis. This axis regulates numerous longer-term physiological processes such as metabolism and the immune response. Chronic stress can cause maladaptive reactions including depression, anxiety, cognitive impairment, and heart disease.32

    More frequently, however, the stress response is rapid and acute, mediated by the sympathetic-adreno-medullar (SAM) axis. This type of stress leads to the features of the so-called “fight or flight” response. The adrenal glands suddenly release the hormone epinephrine (adrenaline), which causes the body’s metabolism to shift into high gear as all systems are suddenly on alert and ready to deal with a crisis. The pupils dilate and the skin pales as blood is diverted to internal organs such as muscles. The heart pumps much harder and faster, increasing blood pressure. Chemical energy stored in the liver and muscles is quickly mobilized by epinephrine into glucose to provide ready energy, and blood glucose levels rise sharply.33 Metabolism increases and the respiratory rate rises to compensate for the increased demand for oxygen.

    Such changes are normal and occur in varying degrees within each human being every day. The SAM stress response undoubtedly began very early in the course of the Savior’s time in Gethsemane, if not before he had even arrived in the Garden. Hematidrosis is the effect of a greatly exaggerated SAM response, but the SAM response is insufficient to explain why Christ “trembled with pain” and “suffered both body and spirit” as he took upon him the sins of the world. We do not understand the nature or the degree of this pain because no other mortal has experienced it.

    [Page 451]The intense agony Christ experienced, which was sufficient to produce the most severe case of hematidrosis on record, was not solely from the fear of physical death or pain but of the infinitely more dreadful spiritual death that sin would impose upon others. “I, God, have suffered these things for all, that they might not suffer if they would repent; But if they would not repent they must suffer even as I” (Doctrine and Covenants 19:16–17).

    Andrew Skinner writes, “in Gethsemane the Savior had to experience all things, even descend below all things, to satisfy the demands of justice. Those things included spiritual death, the withdrawal of the Father and the removal of his immediate influence.”34 “[T]here appeared an angel unto him from heaven, strengthening him” (Luke 22:43), “and we suppose it was mighty Michael, who foremost fell that mortal man might be.”35 Despite his paternal anguish,36 the Father had to allow his Son to complete what his Son had begun, without the Father’s direct intervention. He allowed Christ to be strengthened through an angel’s appearance, but we do not know the manner in which the Lord was strengthened. He may have received a priesthood blessing.37

    McConkie said,

    
      We know he suffered, both body and spirit, more than it is possible for man to suffer, except it be unto death . . . and these infinite agonies—this suffering beyond compare—continued for some three or four hours . . . his body [was] wrenched and drained of strength.38

    

    Marion G. Romney observed that Jesus suffered “the pains of all men, which he did, principally, in Gethsemane, a scene of great [Page 452]agony.”39 Despite the lack of externally appreciable physical trauma, Gethsemane was a site of incomprehensible agony and significant physiologic injury. Ezra Taft Benson wrote, “It was in Gethsemane . . . where His pain was equivalent to the cumulative burden of all men.”40

    The lethal effects of extreme exertion

    We can never begin to imagine how grueling the exertions were that left the Lord’s body, in McConkie’s own but inspired words, “wrenched and drained of strength.”41 “Wrenched” clearly implies an extreme physical activity that has strained and stressed muscles and joints. “Drained,” however, is a physiologic effect that reflects the resultant severe depletion of available energy. 

    Energy in readily available form is stored in the body in the form of a carbohydrate called glycogen. Glycogen consists of chains of glucose (sugar) molecules linked together. Glycogen can be easily and quickly transformed into glucose when immediate energy is needed. One of the consequences of the SAM response, which the evidence suggests the Lord experienced to a greatly exaggerated degree in the Garden of Gethsemane, is that the body’s glycogen stores are quickly mobilized into glucose for immediate use.42 When an individual’s glycogen stores become depleted after rigorous physical activity, glucose is no longer available to provide needed energy. When long-distance runners and road cyclists experience this sudden loss of energy, they say they have “hit the wall” or “bonked.” For marathon runners, this typically occurs around mile twenty.43 Symptoms include incapacitating fatigue, nausea, vertigo, headache, impaired cognition, poor coordination, and diminished mental acuity. Christ concluded his ordeal in Gethsemane in a similar state. This suggests that the calories the Lord expended exceeded the caloric expenditure of even all extreme human activities.

    [Page 453]Estimates of the Lord’s height and weight are predictably diverse. Judas had to point him out among the rest of the apostles. Isaiah indicates that he was apparently average in appearance “he hath no form nor comeliness; and when we shall see him, there is no beauty that we should desire him” (Isaiah 53:2). At one extreme, based on an examination of the Shroud of Turin,44 Ferri believed the Lord’s height to have been 74 in (185 cm).45 Taylor, who bases her investigations on archeological and anthropological data, estimates the height of a typical Jewish male at the time to have been a more plausible 66 in (168 cm).46 Based on his active lifestyle and likely sparse diet, she agrees that the Lord was thin.47 Assuming a BMI of about 20, which is on the lower end of normal for an adult male,48 his weight would have been about 123 lb (56 kg). At that weight, high impact aerobic exercise would consume about 400 calories per hour (CPH), vigorous calisthenics about 475 CPH, running upstairs about 900 CPH, and running a 5.5 minute mile about 1,050 calories per hour.49

    Untrained individuals are able to store only about 1,500 calories as glycogen.50 Although training may allow an athlete to develop the ability to carbohydrate load, or to store glycogen as a reserve of up to about 3,600 calories, we have no evidence that the Lord had done so. [Page 454]Three hours of the equivalent of running upstairs, not even the most vigorous of the activities mentioned, would have consumed at least 2,700 calories. The Lord had already walked from the Last Supper to Gethsemane, an estimated distance of about a mile downhill and up again, expending about 100 calories. It is therefore quite likely that he had more than depleted 1,500 calories of stored glycogen and hit the wall, suffering from complete exhaustion.

    If an individual who has become completely energy depleted is allowed to rest for at least ten minutes (perhaps during the angel’s visit?), energy will begin to be produced from free fatty acids—the so-called second wind.51 However, nutrition must then be ingested to replenish the depleted glycogen stores. If this does not happen, symptoms will worsen and muscle protein will begin to be metabolized, damaging muscle and producing byproducts toxic to the kidneys.52 How appropriate it is that the Lord instituted at the Last Supper the practice of partaking of bread, which is composed of starch, the precursor of glucose and glycogen, the very substance he was lacking, as a symbol of the sacrifice of his body.

    Reports examining the effects of severe acute exhaustion, such as on a forced march,53 are scant in medical literature. Non-combatants are rarely forced to exert themselves to the point of death, and the pathophysiology of persons forced to do so has never been scientifically studied. Perhaps the individuals most comparable are marathon or ultramarathon runners, who voluntarily push themselves beyond normal physiologic limits. When they do so, the heart is most often affected, as evidenced by deaths among marathon runners. According to Plutarch, Eucles (or perhaps Thersippus) ran the first “marathon” in 490 BC, running twenty-seven miles from the Plains of Marathon to Athens to bring news of victory before collapsing and dying.54 The association of cardiac death with distance running is well [Page 455]known.55 Since the modern marathon began in 1896 to the time of this article, sixty-one runners have died during sanctioned competitions. Of the fifty-six deaths studied, forty-two were found to be cardiac related, and thirty-five of those were due either to a heart attack or to a cardiac arrhythmia. Four others died of a significant electrolyte imbalance.56 Fifty-one fatalities have been associated with ultramarathons between 2008 and 2019 in Western Europe alone. The major cause of death was sudden cardiac arrest due to heart failure (43%), a myocardial infarction, or an arrhythmia.57 The psalmist alludes to the weakened condition of the Lord’s heart at the time of his Atonement; “my heart is like wax; it is melted in the midst of my bowels” (Psalm 22:14).

    The comparison to a distance runner is helpful only to establish that the heart is most likely responsible for the death of an individual whose metabolism has been overexerted. The comparison between long distance running and the Lord’s experience in Gethsemane suggests that his heart was likely adversely affected by his severe exertions, but this comparison greatly underestimates the probable effect on the Lord’s physical body. Each of the above-referenced runners was in superb physical condition, had trained extensively, and had had previous long distance running experience. The Lord, although likely in good physical condition, had doubtless not undergone athletic training nor had he stored excess carbohydrates in preparation for this experience. We do not know the type of exertion to which the Lord was subjected, but it was without a doubt more taxing than long distance running. No one had been subjected to the degree of exertion the Lord experienced nor have they been since. 

    During the SAM response mentioned above, large amounts of catecholamines, primarily epinephrine, are rapidly secreted into the bloodstream. The physiologic effects of these agents are seen almost instantaneously. The closest approximation to an exaggerated SAM response such as the Lord may have experienced might be seen during an inadvertent or even intentional administration of a large dose [Page 456]of epinephrine intravenously.58 Effects include tachycardia (very rapid heart rate), several types of potentially fatal cardiac arrhythmias, and a lack of blood flow to the heart that often results in a myocardial infarction (heart attack). A cerebrovascular hemorrhage (stroke) is also possible, although that occurs more often among elderly patients. Severe pulmonary edema (fluid congestion) may develop in the lungs. Glucose is rapidly mobilized from glycogen resulting in an elevated blood sugar level (hyperglycemia).59 As a result, an intense and prolonged episode of increased circulating epinephrine will result in profound hypoglycemia. The Lord was unable to replenish his glycogen stores, so further exertion would have been grueling and further damaging to his body.

    Circulating epinephrine is quickly metabolized with a half-life of just two to three minutes.60 It is synthesized so rapidly, however, that acute depletion of circulating catecholamines is difficult to demonstrate in a living organism and does not normally occur.61 Once the precipitating threat is past, catecholamine stores are very rapidly replenished, but the effects of a typical “adrenaline rush” may linger in a normal individual for up to an hour.62

    Both the cardiac and the metabolic consequences of an extreme SAM response may have been, and I believe probably were, lethal to the Lord’s physical body in the Garden. Lund believes that the Savior’s death was due to the events in Gethsemane and not to the numerous subsequent injuries he incurred that culminated in the crucifixion.63 It was not, however, the appropriate time for the Savior to die. He had instituted the Sacrament in remembrance of the sacrifice of his body [Page 457]and blood, which was yet to occur. The following discussion concerning Christ’s suffering after Gethsemane is essential to our appreciation of what he endured on our behalf, and it is his desire that we review these events often—usually weekly.

    
      Between Gethsemane and Golgotha
    

    According to the authors of the gospels, relatively little time elapsed between the agony and anguish of Gethsemane and the Lord’s apprehension by the mob. One moment he was in agony, bleeding from every pore and drained of strength, while quite soon after he was greeting the apostles and then—“while he yet spake” (Matthew 26:47, Mark 14:43, Luke 22:47)—the arresting mob. There is no hint in the narrative of any lack of energy or impaired demeanor. It is as if his physical body had become miraculously reanimated, as I believe it had. Prior to considering the events between Gethsemane and Golgotha it is important to remember that regardless of what happened in Gethsemane, the Lord still possessed a mortal body that was capable of every normal physiological response including, and perhaps most importantly, the response to pain.

    The Lord had healed the sick on numerous occasions and had very recently raised Lazarus from the dead. Following Gethsemane and his arrest, he reattached and healed a severed ear. His ability to manipulate human anatomy and physiology in a miraculous manner was demonstrably unchanged. This divine ability surely applied to his own physiology as well.

    Following his apprehension, Christ was subjected to life-threatening trauma during the mockery of a series of trials. He was taken first to Annas, then to Caiaphas, to Pilate, to Herod Antipas, and then back to Pilate. Throughout this process, he was made to walk a distance of perhaps 2.5 miles (4.0 km),64 although some specific locations are not precisely known, expending some 250 more calories.

    Using a combination of religious, scriptural, historical, and astronomical data, and logic, Chadwick proposes that the Lord was crucified on a Thursday rather than a Friday. Christ had predicted quite specifically, “For as Jonas was three days and three nights in the whale’s belly; so shall the Son of man be three days and three nights in the heart of the earth” (Matthew 12:40). Indisputably, he appeared first to Mary on a Sunday morning, and given a Friday crucifixion and death, [Page 458]no manipulation of time can account for the three nights predicted by the Lord. Only a Thursday crucifixion and death could satisfy both three days and three nights.

    Humphreys has examined the time needed for all the known events that occurred between the Garden of Gethsemane and the crucifixion on Friday morning. He provides compelling evidence that the Jewish and Roman trials occupied an additional day and could not have been carried out overnight. He maintains that the Last Supper took place actually on Wednesday evening rather than on Thursday, which was occupied with the trials.65 Furthermore, why would Herod Antipas, Pontius Pilate, Pilate’s wife, Barabbas, the apostles, a large mob of people, and all the soldiers be awake and active between 3 and 6 am? It is more reasonable that Jesus was incarcerated overnight and that the trials took place during usual daylight hours. If true, an additional day of hunger, thirst, sleeplessness, and suffering would have contributed to the Lord’s critical condition.

    Chadwick proposes further, and most importantly, that the Lord and his apostles celebrated the Passover on a Tuesday evening, as the Essenes did.66 The text itself may support an additional day between the arrest and the crucifixion. When the Lord stood before Pilate “it was the preparation of the passover, and about the sixth hour: and he saith unto the Jews, Behold your King!” (John 19:14). The Jewish sixth hour corresponds to our noon or midday. Mark reports, however, that the Lord was crucified at the third hour (Mark 15:25). Had he been crucified at the first “third hour” following his apprehension, by the time of the first “sixth hour,” three hours later, rather than standing before Pilate, he would already have been on the cross for three hours. Numerous suggestions have been proposed to reconcile this discrepancy, but one possibility is certainly that there was an additional day of incarceration that was occupied by the trials.

    Chadwick suggests that the timeline of events commencing with the gathering in the upper room was as follows (note that a Jewish day begins at sunset). For example, Wednesday night precedes Wednesday day:

    
      [Page 459]Wednesday night—the Lord and his disciples celebrate the Essene Passover and the Last Supper, he prays in Gethsemane, he is apprehended and incarcerated for the remainder of the night.

    

    
      Wednesday day—the Jewish and Roman trials. The Lord stands before Pilate at the sixth hour.

    

    
      Thursday night—the Lord is again incarcerated overnight awaiting his death on the morrow.

    

    
      Thursday morning—Chadwick writes that Pilate sentenced the Lord early on Thursday morning prior to the scourging, but I believe that this is more likely to have taken place on Wednesday afternoon following the trial. The Lord is scourged soon after dawn, is made to walk to Golgotha, and is crucified at the third hour.

    

    
      Thursday afternoon—the Savior “gives up the ghost” at the ninth hour and is entombed.

    

    
      Late Thursday afternoon, all of Friday night and the following day, all of Saturday night and the following day, all of Sunday night and possibly a small part of Sunday morning following dawn—the Lord is “in the earth” fulfilling the Sign of Jonas.

    

    
      Sunday morning—after three complete nights and more than three days, the Lord appears to Mary.67

    

    The number forty has special significance in both Judaism and Christianity. In the Talmud, forty is sometimes “used as a round number or as a concrete and definite expression in place of the abstract and indefinite ‘many’ or ‘some.’” In fact, the number is used so frequently that it is now assumed that “forty” is more symbolic than it is precise.68 Forty was, however, often a literal rather than an abstract number. A few examples among many include the number of weeks from conception to birth for a human being, the number of lashes allowed for corporal punishment (Deuteronomy. 25:5) (although it was typically reduced to thirty-nine), how many days Goliath challenged the army of Israel (1 Samuel. 17:16), and the number of days Nineveh was allowed for repentance before it would have been destroyed (Jonah 3:4).

    According to the Orthodox Jewish educational organization, AISH, [Page 460]“The number forty has great significance throughout the Torah and the Talmud. The number forty represents transition or change; the concept of renewal; a new beginning. The number forty has the power to lift a spiritual state.”69 The Fathers of Mercy, a Roman Catholic Congregation of Priests, writes, “In Sacred Scripture, the number ‘40’ signifies new life, new growth, transformation, a change from one great task to another great task, etc.”70 Halverson, a Latter-day Saint scholar, says, “In scripture, the number 40 symbolizes a time of trial, testing, uncertainty, difficulty, effort, wandering, and wondering.”71

    Consequently, it is possible that the Lord lived for forty more hours after being apprehended. If he had been betrayed and arrested at 11 pm, he would have been in custody for one hour prior to midnight, twenty-four hours throughout Wednesday, and the fifteen hours of Thursday from midnight until 3:00 pm. This would total forty hours, symbolic of transition, change, renewal, a new beginning, a new life, transformation, or a change from one great task to another great task.

    Blunt facial trauma

    Because of his responses, and sometimes because of his failure to respond, the Lord’s tormentors slapped him (John 18:22), “spit in his face and buffeted him,” “smote him with the palms of their hands,” and “struck him on the face” (Matthew 26:67, Mark 14:65, Luke 22:63–64, John 19:3). These were vicious men, physically stronger than the Lord and trained to inflict significant injury, who repeatedly struck him while he was bound, defenseless, and even blindfolded (Luke 22:64). Blunt trauma to the face often causes lacerations of the skin and bruising of the subcutaneous tissues. Such trauma may also result in fractures of the teeth, nasal bones, the maxilla (upper jaw), the zygoma (cheekbone), the orbit (eye socket), or the mandible (jaw). Isaiah seems to have foreseen the results of this trauma when he wrote, “As many were astonied at thee; his visage was so marred more than any man, and his form more than the sons of men” (Isaiah 52:14). The writer of the Psalms assures us that not one of the Lord’s bones were broken, “Not one of [my bones] is broken” (Psalm 34:20), and John verifies that the prophecy was fulfilled (John 19:36). If so, the soft tissues bore the [Page 461]brunt of this trauma. The pain he suffered as a result of the beatings was intensified by the hypersensitivity of his facial skin associated with his recent “bleeding from every pore.”

    Occasionally the Lord did not respond to questioning. This fulfilled the prophecy of Isaiah, “he is brought as a lamb to the slaughter, and as a sheep before her shearers is dumb, so he openeth not his mouth” (Isaiah 53:7). We know that this and surrounding verses refer specifically to the Lord because Philip said so when he taught the eunuch who asked him for the meaning of this scripture (Acts 8:32). Why did he not answer? It is not unreasonable to imagine that blows to his head left him momentarily stunned or with a mild concussion and unable to respond. However, Jesus also possessed the power to heal himself and sustain his body, so it is just as likely that not answering was a conscious decision on his part not to provide additional answers to those who would not accept his answers.

    The scourging and its effects

    Scourging is certainly one of the most violent and inhumane of all forms of physical abuse that human beings have devised to be used against their fellow human beings. The Romans were experts at administering this punishment. Although the scriptural accounts do not inform us whether the two malefactors with whom the Lord was crucified were scourged, according to Mommsen, it was the rule at the time before crucifixion, so it is likely the case.72

    Abhorrent as it may be, we are commanded to reflect upon, and be grateful for salvation “only through the atoning blood of Jesus Christ” (Helaman 5:9). Blood was shed by Christ on at least five occasions:

    
      	From the pores of his skin in Gethsemane,

      	(Likely) from facial trauma during beatings,

      	From the skin, muscles, and deep tissues of his back and elsewhere during and following scourging,

      	From his scalp, pierced by the crown of thorns,

      	From his hands and feet at the crucifixion,

      	(Posthumously) from his side when pierced by the spear.

    

    Of these, however, surely the greatest amount of bloodshed occurred as a result of scourging (Matthew 27:2, 6; John 19:1; Mark 15:15) and relatively little from the crucifixion itself.

    [Page 462]Nephi (1 Nephi 19:9), Jacob (2 Nephi 6:9), Benjamin (Mosiah 3:9), and Abinadi (Mosiah 15:5) conspicuously mention that the Lord would be scourged. With chilling accuracy Isaiah wrote, “But he was wounded for our transgressions, he was bruised for our iniquities: the chastisement of our peace was upon him; and with his stripes we are healed” (Isaiah 53:5). Scourging was clearly an essential part of the Lord’s Atonement since it was the principle manner by which we are saved “only through the atoning blood of Jesus Christ” (Helaman 5:9). Although distasteful and even horrifying for most followers of Christ to consider, we are obligated—even commanded—to reflect weekly on the bloodshed that was essential to the Atonement of the Savior as we partake of the Sacramental water, “that they may [drink of it] in remembrance of the blood of thy Son, which was shed for them” (Doctrine and Covenants 20:79). We love the Lord for what he did on our behalf, but we would rather not dwell on his experiences.

    The gospels relate no details about the scourging of Christ, which has led some commentators to claim that the event was not significant enough to warrant much attention73 or perhaps that it never even occurred.74 It is possible that none of them were eyewitnesses to the actual event, but at least John saw him on the cross (John 19:26) and must have noticed the effects of the scourging. Despite much having been written about the practice of scourging in the ancient world, we know relatively little about the manner in which the Lord was scourged.75 The first comment on the scourging of the Savior is found in the Revelations of St. Bridget of Sweden (1303–1373 AD), who stated that she had seen in a vision that the Lord had been “scourged with barbed whips.”76

    [Page 463]Andrea Nicolotti, Professor of History of Christianity at the University of Turin, wrote,

    
      In 1416 Vincent Ferrer preached that Jesus was scourged by the soldiers with switches of thorns and brambles, then by whips the tips of which bore nodules with spiked tips attached, and finally by chains with hooks at the ends. The belief that these three types of scourges were used became widespread, . . . [h]owever, there is no evidence that these really existed in ancient Rome at the time of Jesus.77

    

    A single example of a Roman scourge was found in the city of Herculaneum, buried during the eruption of Mt Vesuvius in 79 AD. It had a wooden handle and three leather thongs with two lead balls attached to the ends of each thong but no spikes or hooks.78 After an exhaustive discussion of scourging practices in the Roman world, Nicolotti wrote,

    
      We know nothing about the progression and intensity of the scourging of Jesus, . . . yet, despite the scarcity of information, it is not uncommon for modern commentaries of the narratives about Christ’s passion and Biblical dictionaries to provide a fairly accurate description of the tool used to scourge him.79

    

    He states further, “Unfortunately, there is no information about the shape of the scourge.” Referring to various whips and flagella that have been depicted and described over the past millennium, he states, “there is no evidence that these really existed in ancient Rome at the time of Jesus.”80

    Much of what has been claimed about the manner of scourging has been deduced from an examination of the Shroud of Turin, the existence of which can be reliably dated to no earlier than 1353. The Shroud is a large linen cloth purported to have been the burial shroud of the Savior, but its veracity is in question. Inferences regarding the details of crucifixion, and especially of specifics pertaining to the crucifixion of the Savior are specious. McConkie, however, validated some claims of those who have analyzed the patterns of markings on [Page 464]the Shroud when he stated that the Lord was “scourged with a multi-thonged whip into whose leather strands sharp bones and cutting metals were woven.”81

    Despite the paucity of historical or archeological evidence, if McConkie’s and other descriptions of brutal scourging are accurate, the whip or flagrum would have consisted of a short handle with several short single or braided leather thongs into which small iron balls and sharp pieces of bone, glass, or other hard objects were affixed.82 The man was first stripped of clothing and his hands tied to a post, immobilizing him and exposing and arching his back.83 A strong soldier or two, called lictors, then repeatedly and aggressively flogged the victim’s back, buttocks, and legs. As the victim was repetitively struck with force, the iron balls would cause deep contusions, and the thongs and sharp bones would lacerate the skin, subcutaneous tissue, and muscles down to the bone. Sometimes injuries could extend even more deeply. Eusebius records, “bystanders were struck with amazement when they saw them lacerated with scourges even to the innermost veins and arteries, so that the hidden inward parts of the body, both their bowels and their members, were exposed to view.”84 Often bones would be exposed.85 Scourging was intended to bring the victim to a state near to death. Although individuals would occasionally die from the effects of scourging alone, the intent was to weaken the victim, not to kill him.86

    We do not know whether Christ was scourged more brutally than were the other two crucarii. It is quite possible that he was, however, because of the perceived anti-Roman implications of his statement about being the King of the Jews. While the Jews were limited to administering 39 lashes (2 Cor 11:24), the Romans had no limit,87 and Pilate, who oversaw the scourging, was Roman.

    [Page 465]Some commentators believe that the Lord was whipped or scourged twice.88 They reference John’s account that relates that Pilate wanted to release him. Pilate first tells the Jews, “I find no fault in him” (John 18:38), but the Jews demanded that Barabbas be released rather than the Lord. Pilate makes a final attempt to mollify the bloodthirsty mob by stating, “I will therefore chastise him and release him” (Luke 23:16, 20, 22). As the reasoning goes, this chastisement consisted of a less vicious form of scourging than that which we generally envision (John 19:1). Following this flogging (of which there is no explicit record), Pilate then presented the Lord before the crowd, repeating “I find no fault in him” (John 19:4) and “Behold the man” (John 19:5). If his intent were to appeal to their mercy, it was to no avail as the unappeased crowd and religious leaders continued to demand crucifixion and called for the release of Barabbas rather than the Lord. As the mob demanded “Crucify him, crucify him,” Pilate, after stating a third time that he found no fault in the Lord, finally realized that the mob was not to be placated so he acquiesced to their demand (John 19:6). “And he released unto them [Barabbas] but he delivered Jesus to their will” (Luke 23:25), which was crucifixion (Luke 23:23). Mark specifies the chronology; “And so Pilate, willing to content the people, released Barabbas unto them, and delivered Jesus, when he had scourged him, to be crucified” (Mark 15:15).

    If there had been a first, more lenient episode of scourging, the second episode would have been much more violent, as it customarily prepared the condemned individual for crucifixion.89 Two episodes of scourging would have left the Lord considerably weaker physically than the usual victim, including the other two who were crucified with him. The soldiers of the governor had handled the Savior in a particularly cruel manner so they may also have been particularly vicious in administering the scourging. The fact that the Lord did not die as a result of the scourging is no indication of its severity. He did not die in Gethsemane, and regardless of his injuries, he would not have submitted to death before the appropriate moment.

    Little has been written about the muscular and neurovascular injuries that must have resulted from scourging. The trapezius and [Page 466]latissimus dorsi muscles are the most superficial muscles covering the upper and most of the lower back. These must have been severely lacerated. Beneath them lie the rhomboids, the teres major and minor, and the serratus posterior muscles, which would likely also have been injured. The spinal accessory nerves, which run from the neck down the back on either side, allow the trapezius muscles to function; these may have been severed along with the thoracodorsal nerves, which enervate the latissimus muscles. These injuries are important because these muscles allow an individual to pull himself up when his hands are outstretched or above his head, which are those movements necessary to allow one to breathe while immobilized on a cross (see below).

    Blood loss from torn blood vessels and muscles may result in hypovolemia, defined as inadequate circulating blood volume.90 Severe enough hypovolemia may result in shock, which is defined as insufficient oxygenation of body tissues, especially the brain.91 Using Taylor’s estimate of the Lord’s height92 to calculate an estimated weight of 123 lb (56 kg), and the normal blood volume for a healthy adult male as about 7% of body weight, his expected blood volume would have been about nine pints (4,200 mL).93 The degree of hemorrhagic hypovolemia (sudden or acute blood loss) is based on the percentage of total blood volume (TBV) lost. A less than 15% decrease in the TBV is termed Class I and results in few physiologic effects. Given the Lord’s estimated weight, this would be less than 630 mL. A 15%–30% blood loss is termed Class II and results in an elevated heart rate above 100, decreased blood pressure, increased respiratory rate, and anxiety (630–1,260 mL). Class III TBV loss of 30%–40% results in a heart rate over 120, decreased blood pressure, increased respiratory rate, and mental confusion (1,260–1,680 mL). Class IV blood loss, greater than 40% results in a heart rate over 140, decreased blood pressure, increased respiratory rate, and lethargy (greater than 1,680 mL).94

    There are few major blood vessels in the back, so profuse bleeding [Page 467]from a single vessel would have been unlikely, but muscle contains innumerable tiny vessels, which, in aggregate, can bleed considerably. The lictors undoubtedly knew to avoid large vessels close to the skin, such as those in the neck and upper arms, so they could inflict injury but not death.

    Clearly, the more hypovolemic an individual is prior to crucifixion, the more unstable he will be and the shorter the length of time he might be expected to survive. This may be particularly significant in the Lord’s case since there is no evidence that he had ingested any food or drink following the Passover meal with his Apostles. He had proceeded directly from the upper room to Gethsemane, where he had sweat and bled, and was taken captive immediately thereafter. As a prisoner, it is quite unlikely that he was fed, especially if he were held only overnight.

    The tissue injuries sustained by the Lord during scourging were far worse than they would have been had he sustained a second- or third-degree burn. According to a current formula widely used for resuscitating burn victims, an individual whose entire back has been burned should receive an estimated 5,600 mL (6 quarts) of fluid during the 24 hours following the injury.95 Furthermore, his injuries may not have been limited to his back. The actual fluid loss experienced by the Lord would most certainly have been significantly greater, yet he received no resuscitative fluid.

    The crown of thorns

    A crown is normally a symbol of power and royalty, but the crown of thorns placed on the Savior’s head symbolized disrespect and humiliation. It was also viciously cruel, and identifying the plant from which the crown of thorns was made is of more than dispassionate academic [Page 468]interest since some species are more traumatizing than others. The identity of the species of plant from which the crown of thorns was fashioned is lost in antiquity. Nevertheless, local folklore identifies various species as possible sources.

    One popular legend identifies the shrub from which the crown of thorns was woven as Euphorbia milii “crown of thorns,” “Christ plant,” or “Christ’s thorn.” The thorns of this plant measure 1–2 in (20–50 mm) in length.96 Although the plant is native to Madagascar rather than to the Levant, historical evidence suggests that it was introduced to that area at about the time of Christ.97

    Another legend maintains that the crown of thorns was fashioned from the branches of the Syrian Christ’s thorn or jujube tree (Ziziphus spina-christi). This tree is native to and common in the Levant.98 The thorns measure between 1/4 and 3/4 in (5–20 mm) in length.99 The branches may be too brittle, though, to be woven easily into a crown of thorns.

    Another possibility is the ‘Jerusalem thorn,’ ‘garland thorn,’ or ‘crown of thorns’ Paliurus spina-christi. This plant is closely related to the aforementioned Ziziphus spina-christi but the branches are more flexible and easier to plait. The thorns are stiff and spiky and occur in pairs of unequal length, one straight and one hooked.100

    Euphorbia milii, perhaps the candidate most likely to have been the actual crown of thorns, exudes a white sap from the cut surface. This sticky sap is a latex that contains a toxin that can cause severe blistering when it comes into contact with the skin.101 It is so caustic [Page 469]that experts recommend wearing gloves when handling the plant. The sticky sap causes temporary blindness if it gets in the eyes.102 Toxic sap from the cut twigs, mixed with blood and sweat, running unhindered down the Lord’s already sensitive forehead and face, would have added to the pain and trauma he endured during his ordeal.

    The thorns of the crown were clearly driven into the Lord’s scalp: “And they . . . platted a crown of thorns, and put it about his head, . . . And they smote him on the head with a reed” (Mark 15: 17–19) The injured scalp can bleed profusely. The rich blood supply to the scalp is located in dense connective tissue just beneath the skin. Vasoconstriction that normally occurs in damaged blood vessels, which allows them to close and the bleeding to stop, cannot occur because of this dense tissue surrounding the vessels. The tight occipitofrontalis muscle, which stretches over the skull from back to front, prevents scalp lacerations from closing and also inhibits the constriction of bleeding vessels.103 Although it is well known that scalp lacerations may cause considerable blood loss,104 it is doubtful that even numerous puncture wounds alone will result in hemodynamically significant blood loss. In the Savior’s case, however, bleeding from many disparate causes contributed to a significant cumulative blood loss.

    The skin, including that of the scalp, is supplied with nociceptive sensory nerve endings. Nociceptive nerve endings sense pain such as sharpness, aching, burning, or throbbing—sensations that piercing thorns would have elicited. These numerous piercings of the skin are what one generally imagines when considering the pain that a crown of thorns pressed into the scalp would elicit. The pain from the skin punctures, however, was probably not the most significant pain the Lord suffered from the crown of thorns. All bones, including the skull, are covered with a thin but very tough layer of tissue called periosteum. Periosteum contains blood vessels that provide the bone with nutrients, but it also has a plentiful supply of nociceptive nerve endings, causing it to be exceedingly sensitive to pain.105 Hori et al. [Page 470]determined that the average thickness of the scalp and galea of a male human in his early thirties is about 0.18 in (4.5 mm).106 This thickness is well within reach of the tips of the thorns. When pressed through the skin and underlying layers of tissue, the thorns would have punctured the periosteum, encountered the hard surface of the skull and been deflected, tracking between, and forcibly separating, the periosteum from the bone. The crown of thorns may have remained in place throughout the crucifixion, as is often shown in medieval art. Even if the crown had been removed prior to the crucifixion, thorns that would have undoubtedly broken off during the rough placement of the crown would have remained imbedded between the bone and periosteum of the skull. This pain together with irritation from the toxic sap would have persisted and worsened throughout his ensuing agony.

    Aside from the dishonor and contempt it signified, the crown of thorns was a terribly painful and significant contribution to the suffering endured by the Savior.

    Trauma related to clothing

    The Lord’s clothing would have consisted of an inner garment or tunic, which in his case was woven without a seam, and an outer garment or mantle. Both articles were most likely made of wool, the fabric the populace would commonly have worn at the time.107

    The fabric of the purple robe that was placed upon the Lord’s macerated back following his scourging is less predictable. The purple/scarlet color would have come from an extremely costly dye derived from a local shellfish.108 Because of its expense, the dye was available only to the political elite, and eventually it was reserved for royalty.109 One commentator claims that, “The nearer to the shade of clotted [Page 471]human blood that a manufacturer of the dye could manage to condense, the dearer his product.”110 Whose robe it was that was placed upon the Lord is unclear, but it may well have been Herod’s own since a “gorgeous robe,” of which there would not have been many, was placed upon the Lord while he was with Herod and before he was sent to Pilate. Such a valuable gift may have been the cause of Herod‘s and Pilate’s new friendship “And Herod . . . arrayed him in a gorgeous robe, and sent him again to Pilate. And the same day Pilate and Herod were made friends together: for before they were at enmity between themselves” (Luke 23:11–12). The robe may have been made of wool or of linen, but it may have even been made of silk, whose scarcity and value were more commensurate with the expensive dye.111

    The text indicates that clothing was placed on, and removed from, the Savior’s back several times following the scourging. When he was scourged by Pilate (Matthew 27:26), his back would have been bare, yet Matthew states just two verses later that, “they stripped him and put on him a scarlet robe.” This implies that clothing (probably his own) had been placed back upon him following scourging, then removed before the scarlet robe was placed. This robe may or may not have been the same “gorgeous robe” that Herod had placed on him. After the robe had been placed upon his macerated back, the crown of thorns was placed, and he was mocked and abused. Some time later, the robe was removed, and his own clothes were again placed upon him (Matthew 27:31) before he began the long trek to Golgotha. Once there, his clothing was removed for the final time as he was positioned for crucifixion.

    Wool, the fabric of which the Lord’s clothing was probably made, is composed of keratin protein, or collagen.112 Collagen promotes the adhesion and activation of platelets, which promote hemostasis, or the [Page 472]stoppage of bleeding. It also activates coagulation factor XII, which initiates the intrinsic pathway of blood coagulation and promotes hemostasis.113 Negatively charged substances on the surface of collagen accelerate the coagulation of blood and clot formation.114 Wool therefore adheres rather quickly to a bleeding surface and initially stops the hemorrhage. When woolen fabric is pulled away from a wound, however, clotted blood and bits of tissue are pulled away with the clothing, and bleeding resumes immediately. This would have reinjured the damaged muscle, blood vessels, and nerves and restarted the hemorrhage that had been temporarily staunched. Previously traumatized nerve endings were reinjured. It is quite unlikely that the other two who were to be crucified were subjected to this additional trauma and the accompanying hemorrhage and pain.

    Linen and silk do not wick moisture well115 and would not have adhered to a bleeding surface. Instead, they would have allowed hemorrhage to continue. The fabric of the robe would have been less likely to adhere to his back than would his own clothing, were it woolen.

    Carrying the cross

    Christ was now tied to the wooden instrument upon which he was to be crucified, and he was compelled to carry it from the place at which he was scourged to Golgotha. The Lord steadfastly refused to allow himself to die, but in this part of his passion, we witness the only indication that his strength was waning. The shape, size, and weight of the cross may seem immaterial, but they are, in fact, quite essential for us to consider so that we may better appreciate what the Lord endured on our behalf.

    The shape of the cross is controversial. The Greek word σταυρός (stauros, Strong’s #4716) is translated to Latin as crux and into English as cross ten times in the Gospels (Matthew 10:38, 16:24, 27:32; Mark 8:34, 15:21; Luke 9:23, 14:27, 23:26, 19:17; Hebrews 12:2). Stauros, [Page 473]however, does not imply any specific shape. According to Strong, stauros means “a stake or post (as set upright), i.e. (specially), a pole or cross (as an instrument of capital punishment).”116 The word as used in the New Testament is therefore of indeterminate shape.

    Justin Lipsius, a learned seventeenth-century writer on the subject of the cross, categorized stauros by possible shapes. He termed a simple stake or pole as a crux simplex.117 A stauros with a crosspiece was a crux compacta118 and consisted of a stipes or upright post and a patibulum or crosspiece. A crux compacta in a Τ shape he called a crux commissa.119 A crux compacta in the shape of the traditional or Latin cross or † he called a crux immissa.120

    A small minority of commentators believes that the stauros was simply a vertical stake (crux simplex).121 Dionysius, however, described the usual means of execution in the century before Christ, and a crosspiece of some type was involved:

    
      A Roman citizen of no obscure station, having ordered one of his slaves to be put to death, delivered him to his fellow-slaves to be led away, and in order that his punishment might be witnessed by all, directed them to drag him through the Forum and every other conspicuous part of the city as they whipped him, and that he should go ahead of the procession which the Romans were at that time conducting in honour of the god. The men ordered to lead the slave to his punishment, having stretched out both his arms and fastened them to a piece of wood which extended across his breast [Page 474]and shoulders as far as his wrists, followed him, tearing his naked body with whips.122

    

    Few deaths by crucifixion occur in modern times, and none have been studied scientifically. Beginning last century, investigators began conducting experiments on the effects of crucifixion to learn more about what Christ experienced.

    In one of the first of these experiments, Mödder suspended healthy volunteers by their wrists alone and monitored their vital functions. He found that after just six minutes, respiratory tidal volume—the amount of air the individual was able to breathe in and out—had decreased by 70% and blood pressure had dropped nearly 50%. Cardiorespiratory collapse quickly ensued, and by twelve minutes, respiration had become totally dependent on the diaphragm, which is insufficient for long-term survival. Schulte found that if the volunteers were allowed to support themselves intermittently for twenty seconds at a time, their cardiorespiratory physiology improved greatly.123 In the case of the Lord, He would have been able to support himself intermittently, but agonizingly, upon the nail or nails driven through his feet. Similarly, Zugibe discovered that by binding the subject’s ankles to the post, breathing was no longer difficult since the subject could occasionally support himself by his feet.124 Despite Zugibe’s finding, however, it is clear that neither Christ nor the others crucified with him could have been suspended with arms directly overhead as none could have lived as long as they did.125

    Most commentators agree instead that the cross of the Savior was a crux compacta, consisting of a stipes (vertical post) and a patibulum (crossbar). Catholics and Protestants, however, who represent the vast [Page 475]majority of Christians, honor the shape of the traditional Latin cross or † (crux immissa) as the true shape of the cross upon which Christ was crucified. The Catholic Encyclopedia reports: “The cross on which Jesus Christ was nailed was of the kind known as immissa.”126 Jowett refers to Lipsius and claims:

    
      The third, and most common sort [of cross], was made of two pieces of wood crossed, so as to make four right angles. It was on this, according to the unanimous testimony of the fathers who sought to confirm it by Scripture itself (Lips. De Cruce, I.9), that our Saviour suffered.127

    

    Lipsius, however, states only that it was a cross, but not which type of cross, so the unanimity of the fathers is suspect.

    A crux commissa consists of a patibulum placed on top of the stipes in the shape of a Τ (Greek, tau). A graffito found in a hostel in Puteoli, Italy, dating to between the late first century and early second century AD, shows a crucarius with arms outstretched, affixed to a gibbet (the scaffold upon which an execution is performed) in the shape of a Τ. The marks on the back of the torso indicate that the victim had been scourged.128 Another graffito, dating to the first or second century AD depicts an individual again crucified on a Tau-shaped cross.129

    Tertullian wrote that the Greek letter Τ (Tau) and the Latin letter T share the shape of the cross upon which Christ died. “For the very letter of the Greeks is Tau, and ours is T, a type of the cross.”130 Clement of Alexandria wrote “the character representing 300 [Τ] is, as to shape, the type of the Lord’s sign.”131 In a piece entitled “Trial in the Court of Vowels,” Lucian (125–180 AD) wrote:

    
      [Page 476]Men weep, and bewail their lot, and curse Cadmus . . . for introducing Tau [Τ] into the family of letters; they say it was his body that tyrants took for a model, his shape that they imitated, when they set up the erections on which men are crucified.132

    

    Τ remained the shape used to depict the cross of crucifixion until the time of Constantine.133

    It was the custom for the condemned person to carry the gibbet to the site of execution, but did Christ carry the patibulum to a previously erected stipes at Golgotha or did he carry the entire stipes and patibulum already assembled? Despite tradition and the work of numerous artists, the latter option is quite unlikely for several reasons including the following.

    It is impractical to dig a deep hole, erect and brace a crux immissa, unearth and remove afterward the entire crux, and transport the unwieldy apparatus to the site of the next trial to be reused. It is far more economical to reuse an implanted stipes with a removable patibulum.

    
      In classical Latin texts . . . the individual to be crucified never carried a crux (vertical beam or entire cross) but only the patibulum (horizontal piece). When a criminal carried the patibulum, the crux (vertical beam, in this case) was already set in place. That implies that in John 19:17 Jesus only carried the horizontal member of the cross to Golgotha, since Pilate would have followed Roman procedure.134

    

    The weight he carried was dependent on the shape and the type of wood of which the cross was constructed. No account dating from the time of the Lord has indicated the type of wood from which crosses were generally fashioned. Most accounts purporting to identify the type of wood are fanciful, and the remainder are simply speculative. [Page 477]Lipsius believed that it was made of oak.135 Oak trees were plentiful in the area around Jerusalem at the time of the Savior’s death. Other trees in the area at the time included fir, sycamore, sycomore (probably the same as the Egyptian fig-mulberry), sycomine (probably the same as the black mulberry), and terebinth.136 Cedar, olive, palm, and cypress were also present. Oak has a density of 35–60 lb/ft3 (600–900 kg/m3) and is somewhat denser than the others, which average about 15% less.137 The earliest legends claim that the cross was composed of three kinds of wood—cypress, cedar, and pine, but the Venerable Bede added box (ashur) to the list.138 In 1968, Tzakris found a nail within a heel bone that had been used for a crucifixion and identified the bit of attached wood as olive.139 While the stipes may have been made of olive wood, the type and therefore the density of the wood of the patibulum remains undetermined.

    The dimensions of the patibulum are also unknown. If, however, the patibulum had measured a reasonable 6 ft x 12 in x 6 in (2 m x 15 cm x 10 cm), or 3 ft3 (0.085 m3) and were made of solid oak, it would have weighed between 100 and 130 lb (45–60 kg). Of course, reducing the amount of wood by 50% and using 15% lighter wood would make the patibulum lighter, but it could still weigh no less than 40 lb (18 kg).

    If the cross were a crux immisa, the stipes, in all depictions, would be about twice as long as the patibulum. The combined weight would then be no less than 120 lb (136 kg) but could easily weigh much more. This is obviously more than most adult males can carry when healthy, let alone after hours of torture, injury, and lack of fluids and nutrition.

    The one-half mile (0.8 km) path to Golgotha, would have been paved with uneven stones. There may have been steps and turns to negotiate. The terrain would have varied considerably as the path climbed to the top of the hill of crucifixion. The Savior likely stumbled [Page 478]often and sustained severe injuries to his head and face while carrying the heavy patibulum. Arms are important for maintaining balance, and with them immobilized against the patibulum, and in his weakened state, the Lord would have lost his balance often. When he did stumble, he could not catch himself and must have fallen repeatedly with the full weight of the crosspiece behind him. Although his face may have already been disfigured by the beatings he sustained during the trials, he certainly sustained additional severe facial trauma by these repeated falls against the pavement stones. Facial fractures may easily occur with such falls, but since apparently none of the Lord’s bones were broken, again the soft tissues bore the brunt of the trauma. The words of Isaiah, stating that the Savior’s “visage was so marred more than any man” (Isaiah 52:14) are again applicable. One reason I cannot believe the image on the Shroud of Turin is that of the Savior is because the face imprinted thereon appears so undamaged.

    Eventually, because he no longer had sufficient energy to carry the patibulum, and conceivably because repeated head trauma from the beatings and the falls had rendered him nearly unconscious, the crossbar was given to Simon of Cyrene to carry in his place (Matthew 27:32; Mark 15:21; Luke 23:26).

    To carry the patibulum the entire one-half mile to Golgotha would have expended about 475 CPH, but the distance he actually carried it is unknown, so the caloric expenditure cannot be calculated.140 However, having expended at least 1,500 calories in the Garden of Gethsemane, together with the stress and energy expenditure during the marches and punishment of the trials without any nutritional intake, his energy stores had become fully depleted. The Lord’s inability to carry the patibulum, which might have weighed as little as 40 lb, is further evidence that his condition was significantly worse than that of the usual victim.

    The Lord likely continued the march to Golgotha without food or drink. Under such conditions, the muscles are severely affected by the lack of glycogen and are actually being consumed to generate needed energy. Resulting symptoms include muscle fatigue, muscle cramping, myalgia (muscle pain), tachycardia (rapid heart rate), dyspnea (shortness of breath), and tachypnea (rapid breathing).141

    
      [Page 479]
      At Golgotha—the crucifixion
    

    Few methods of execution can compare with the cruelty of crucifixion. It was designed to inflict the greatest amount of pain and indignity together with a prolonged death.

    The manner of crucifixion

    The messianic Psalm 22 describes some of the effects that the Savior experienced, as detailed in table 1.

    Table 1. Effects mentioned in Psalm 22:14–18 and their meaning.

    
      
        	
          Verse
        
        	
          Wording
        
        	
          Medical Implications
        
      

      
        	14
        	I am poured out like water
        	My energy has been utterly consumed.
      

      
        	14
        	all my bones are out of joint
        	The weight of my body caused my shoulders and elbows to become dislocated within minutes of my being suspended.
      

      
        	14
        	my heart is like wax; it is melted in the midst of my bowels
        	Physically, my heart weakened and rapidly approached failure. 
      

      
        	15
        	my strength is dried up like a potsherd
        	My energy was totally depleted resulting in complete exhaustion.
      

      
        	15
        	my tongue cleaveth to my jaws
        	I suffered intense thirst.
      

      
        	15
        	thou hast brought me into the dust of death
        	I was brought very close to death.
      

      
        	16
        	dogs have compassed me: the assembly of the wicked have inclosed me
        	Everyone was against me. 
      

      
        	16
        	they pierced my hands and my feet
        	My hands and feet were pierced.
      

      
        	17
        	I can tell (count) all my bones
        	My skin was stretched so tightly that all my bones could be seen.
      

      
        	17
        	they look and stare upon me
        	My crucifixion was a public spectacle, and I was naked (or nearly so).
      

      
        	18
        	they part my garments among them, and cast lots upon my vesture
        	The soldiers cast lots for my clothing.
      

    

    The crucifiers drove nails first through the Savior’s palms. They then somehow recognized that the nails might tear through the flesh of the palms, so they drove additional nails through his wrists so his weight [Page 480]would be adequately supported. Several reasonable inferences are listed here and discussed below.

    
      	Placing nails initially through the palms of the victim to be crucified must have been the usual practice.

      	Nails through the palms must generally have been sufficient for the purpose or else the more secure location would have been used initially.

      	Placing nails through the palms must have been preferable to placing them through the wrists alone.

      	The crucifiers were somehow able to ascertain immediately that, in this instance, nails through the palms alone would be insufficient.

      	The crucifiers were not able to make this determination until nails had been driven through both palms.

      	The crucifiers must have encountered this same situation previously because they knew what must be done as recourse and how to do it effectively.

    

    Barbet was the first to study the mechanics of crucifixion. In an experiment with a cadaveric human hand and forearm, he drove “a square nail [with sides] of about 1/3 of an inch” between the metacarpal bones and into wood. Barbet estimated Christ’s height at 72 in (183 cm) because he was convinced of the authenticity of the Shroud of Turin, and he based his anthropometric data on the markings found thereon. That estimated height led him to estimate the Lord’s weight to have been 176 lb (80 kg). He therefore suspended a weight of 88 lb (40 kg)—half the estimated weight—from a severed forearm and found that the nail pulled eventually through the intact soft tissue and skin. By this single experiment and by using these figures to calculate the tension on the tissues of the hands,142 Barbet concluded that the stress on the palmar tissues was too great to believe that ether Christ or anyone else could have been crucified by placing nails through the palms alone.143 Zugibe points out correctly that Barbet’s was a [Page 481]single experiment based on inaccurate information. He also notes that, although no one has reproduced Barbet’s experiment, his conclusions continue to be universally accepted.144

    Taylor estimates the Lord’s height at 66 in (168 cm)145 with an estimated weight of about 123 lb (56 kg). Others estimate his height at only 61 in (155 cm) and weight at 110 lb (50 kg).146 All estimates based on archeological and anthropological data are considerably less than Barbet’s estimate.147 Repeating the calculation for tension with the angle kept at 65°, but with a lower estimated weight of 120 lb (55 kg), the tension on each hand decreases to 142 lb (64.5 kg).148 Although this weight still exceeds by a considerable amount the 88 lb (40 kg) that Barbet found would tear through the tissues of the hand, additional mitigating circumstances must be considered.

    Calculations for tension are valid only if the crucarius has no additional support, which was not the case. Crucarii were able to support themselves by standing on the nail in their feet, so the tension on the hands at the outset would be much less than that calculated. As the victim’s leg muscles became fatigued and cramped, more weight was necessarily placed on the nails in the hands. Soon the weight of the person’s body would cause the shoulders to dislocate, followed by the elbows and even the wrists; a Messianic psalm predicts “all my bones are out of joint” (Psalm 22:14). As the shoulders of a crucarius became dislocated, each arm might stretch as much as 6 in (15.25 cm).149 If the elbows and wrists dislocated as well, an additional three inches of length could have been the result. The outstretched arms of a crucarius of the average height at the time of 63 in (160 cm) were likely about 23 in (58.4 cm) long.150 By the time the joints had [Page 482]dislocated and his arms had gained an additional 6 in (15.25 cm), they might measure 29 in (73.66 cm). Barbet assumed the angle of the arms to be 65° from the vertical, but taking into account shorter arms and the additional distance, the true angle might actually be closer to 53°. The decreased angle of the arms from the vertical decreases the tension on the tissues of the hands to 98.6 lb (44.8 kg). If an additional three inches in arm length had occurred, the angle would have decreased to 46° and the tension would have decreased to 86.4 lb (39.3 kg).151

    The tissues of the hand in question include the deep transverse metacarpal ligaments (DTML). These bind together adjacent metacarpal (hand) bones at the knuckles. Other than Barbet’s crude experiment, no information is available regarding the tensile strength of these ligaments. We do not know how the muscles (the interossei and lumbricals) between the metacarpal bones, or the tough palmar aponeurosis that lies between the skin of the palm and the metacarpals, handle such abuse.

    The metacarpal interspace (between the bones) most likely to be pierced by a crucifying nail would have been between the index and middle or between the middle and ring finger metacarpals. The mean maximum distance (MMD) between metacarpal bones has not been reported in the medical literature. Using radiographs of the hands of adult men, I find the MMD between the index and middle metacarpal bones to be approximately 0.5 in (13 mm) while the distance between the middle and ring metacarpals is only about 0.25 in (7 mm). The distances may have been even less in those days because the men were of shorter stature. The few crucifixion nails that have been found are square and measure about 0.4 in (10 mm) in the smallest diameter or nearly 0.6 in (14 mm) from corner to corner.152 If a nail of [Page 483]that size had been driven into a palm, it would either have entered the space between the bones, or a metacarpal bone would have broken. If the nail had entered the relatively wide space between the index and middle bones, the DTML would have remained intact. If, however, the nail had entered the space between the middle and ring metacarpal bones, either an adjacent metacarpal bone would have fractured allowing the DTML to remain intact, or the DTML would have ruptured allowing the bones to remain intact. If the bone fractured, each of the DTMLs on either side of the broken metacarpal bone would have had to support only one-half of the tension, which could then have been as little as 43 lb (19.5 kg) apiece. This is only half of the 88 lb (40 kg) that Barbet used in his failed experiment. These data indicate that until disproven, it is possible that additional nails were not needed even when the palms alone were pierced.

    Barbet stated that the width of the nail he used in his experiment measured only 1/3 in (8.3 mm).153 Although not stated in his report, it is unlikely, regardless of the interspace, that a nail driven through the palm would have fractured a metacarpal bone. With the nail between the bones, the entire 88 lb (40 kg) was placed on a single DTML, facilitating the failure of the soft tissue to support the weight.

    After having placed nails through the palms, what then did the crucifiers observe that convinced them that those nails would be insufficient? The first indication might have been inadvertently placing the nail through the interspace between the index and middle metacarpal bones. Such placement would not support the victim because half of the body weight would be suspended on a single DTML. A second indication might have been seeing a diastasis (spreading) of the space between the knuckles of the middle and ring fingers. If the nail were placed through the narrow interspace between the middle and ring metacarpals, and a bone didn’t break, the DTML had to have torn, causing the diastasis.154

    If we again assume that none of the Savior’s bones were broken (Psalm 34:20), I suggest that the crucifiers saw a diastasis due to a [Page 484]rupture of the DTML between the knuckles of the middle and ring fingers. They then drove additional nails through his wrists.

    As a youth, the Savior worked with his hands as a tektōn (Mark 6:3). This Greek word was translated as “carpenter,” but it may also mean “woodworker” or “builder,” as in “architect” (“architektōn” master builder). This manual labor when young may have strengthened his bones so the DTMLs were more likely to tear rather than the metacarpal bones to fracture. Manske et al. found:

    
      Physical activities, exercise, and sports provide a wealth and variety of mechanical loads to bones, through muscle forces, ground reaction forces, and other contact or impact forces. . . . Physical activity appears to be acutely beneficial for enhancing bone health in the early pubertal period.155

    

    Perhaps his years of manual labor as a youth caused the bones of his hands to become stronger and more resistant to breakage than normal. The Lord’s hands may have been prepared for his crucifixion from an early age.

    As the arms of a crucified individual stretched, the muscles, ligaments, nerves, and blood vessels stretched as well, as much as six inches.156 As nerves are progressively stretched, then overstretched, injury is the inevitable result. Mild stretching to the point of injury results in a condition known as neuropraxia. This condition is characterized by weakness of the muscles controlled by the nerves and severe burning or stinging pain of the enervated skin. Nerves may stretch approximately 15% before structural damage begins to occur.157

  
    When the nerves are stretched further, to the point of becoming avulsed (torn), complete paralysis of the muscles and numbness of the skin is the result. This inevitably results in an injury to the brachial plexus, a group of nerves that exit the spinal cord between the fifth (of seven) cervical vertebra and the highest thoracic vertebra, T1. These nerves supply motor function to the muscles and sensory function to [Page 485]the skin of the upper extremities.158 The nerves most likely to be damaged would be the lower roots, termed T1 and C8. An injury to those nerve roots affects specifically the intrinsic muscles of the hand, the forearm muscles that flex the wrist and fingers, and the skin on the ulnar (little finger) side of the forearm and hand. Neuropraxia of these nerve roots is called Klumpke’s Palsy, while complete avulsion is known as Klumpke’s Paralysis.159 This type of injury is rarely sustained by adults these days and generally occurs either in a motorcycle wreck or by an individual grabbing onto a branch or a pole during a fall.160

    Stretching a blood vessel causes its length to increase and the cross-sectional diameter of the lumen (inside of the vessel), to decrease. The flow inside is reduced dramatically by even a small decrease in the diameter since the flow is inversely proportional to the radius of the blood vessel raised to the fourth power. This means, for example, that if an artery constricts to one-half of its original radius, the resistance to flow will increase sixteen times. The length also affects blood flow, but only in proportion to its length. These factors, together with the overall decrease in blood volume and therefore blood pressure, and the arms being raised above the level of the heart, will cause the blood flow to the arm and hand to reduce drastically. This lack of blood flow causes an effect similar to placing a tourniquet resulting in further nerve damage due to lack of blood flow to the nerves. We have all felt this sensation temporarily when our arm or leg “goes to sleep.” Even worse, the arteries might have been avulsed (torn) by the stretching, causing additional blood loss into the tissues, depending on the blood pressure and flow to the elevated limbs.

    Breathing occurs in two phases, inspiration and expiration, normally at a rate of about 12–18 times per minute.161 The chest wall is compliant, meaning that it can change its shape. The volume of the lungs increases with inspiration and decreases with expiration in two ways. First, the contraction and relaxation of the intercostal (between the ribs) muscles and by accessory muscles of respiration. Second, the dome-shaped diaphragm, a thin muscle that separates the abdominal cavity from the chest cavity, contracts and becomes flatter. [Page 486]This enlarges the chest cavity and draws air into the lungs. At rest, the chest wall normally assumes the configuration of complete exhalation with the diaphragm relaxed. Breathing is accomplished by active inhalation by contracting muscles and passive exhalation.162

    The mechanics of breathing are radically altered by gravity when an individual is suspended vertically by outstretched arms with severely restricted movement. The weight of the suspended body changes the resting state from complete exhalation to complete inhalation in the same two ways. First, the intercostal and accessory muscles are stretched to the point that they must be actively contracted to allow exhalation. Second, the weight of the internal organs flattens the diaphragm so it can no longer relax and allow expiration. Breathing is now accomplished by active exhalation by a movement that allows the intercostal and other muscles of respiration to relax and by passive inhalation.163 Zugibe concluded otherwise, but his experiments using healthy volunteers do not accurately replicate the mechanics of a suspended individual either anatomically or temporally.164

    As with nails being driven between unbroken metacarpals, a nail driven from front to back between the metatarsals would also have torn ligaments. Diastasis of the bones of the feet would have been even more pronounced, as the metatarsals are much closer together than are the metacarpals. The location of the nails would have traumatized the digital nerves on either side of both the metacarpal and metatarsal bones as well as the median and likely the saphenous nerves. The resultant pain would have been greatly intensified by the Lord having to put his entire weight alternately on the nails in his wrists and those in his feet to allow himself to inhale and exhale.

    The only artifacts ever found of crucifixions are heel bones (calcanei, singular calcaneus) that had been transfixed with nails. One was found at Giv‘at ha-Mivtar, in northeast Jerusalem in 1968165 and the other in the village of Fenstanton, Cambridgeshire, England, in 2018.166 An intact calcaneus bone with a hole very reminiscent of a nail hole was [Page 487]found at Gavello, near Venice, Italy, in 2007, but the investigators cannot with certainty state that the bone was that of a crucarius because no nail is present. It is quite likely, however, that a nail had been placed, then removed and reused.167 The two illustrations of crucifixions that date to the period during which crucifixion was practiced show the victims’ feet affixed separately to the upright, in a manner reminiscent of the archeological evidence.168 This, however, does not allow any conclusion to be drawn regarding the manner in which the Lord was crucified. Methods may have varied with location and preference of those in charge. It should be noted that the bones of individuals crucified with nails driven between, rather than through, the metatarsals will show no evidence of trauma when unearthed centuries later. Nails driven through the calcanei would give a strikingly literal interpretation to Elohim’s declaration to Satan recorded in Genesis 3:15, “. . . thou shalt bruise his [the Savior’s] heel.”

    The psalmist stated that Christ “keepeth all his bones: Not one of them is broken” (Psalm 34:20). Some may assume then that a nail or nails were driven from front to back between the metatarsals rather than through the heels. It may be claimed, however, that the calcanei mentioned above were pierced, but not actually broken, depending upon the definition of “broken.” Alternatively, it may be alleged that the psalmist was alluding only to the bones of the leg, although the qualifying words “not one of them” seem to imply otherwise. In short, just how the nails were placed in the Lord’s feet is unresolved.

    The first of only two ways for the Lord to exhale with hands and feet fixated in a vertical position would be for him to stand on the nail or nails in his feet. If the nails had been driven through the feet from front to back, the soles of the feet would have been flat against the stipes, and his knees would have necessarily been flexed. Alternatively, nails placed through the calcanei would have allowed the knees nearly to straighten, but the center of mass of the body would have been just in front of the feet. In either case, straightening the legs and locking the knees to support his weight would have been impossible.

    [Page 488]Having to push himself upright as much as possible to exhale would result in agonizing pain both in his feet and in his muscles and could not be sustained long. Then, taking the weight off the nails in his feet, he would have to hang temporarily from the nails in his wrists. By alternating these movements, he could fill and empty his lungs. He would also have to pull himself up by the arms as much as possible. Stretching of the arm and chest muscles would significantly compromise the ability of an individual to pull himself up to exhale.

    If one is forced to stand with knees only slightly flexed or at 45°, cramping of the quadriceps muscles (front of the thighs) will begin within minutes.169 The tendency would be to attempt to straighten the body as much as possible, but that would cause the macerated skin of the back to rub agonizingly against the rough wood of the stipes.

    The second way for the Lord to exhale would be to contract his abdominal muscles strongly, which would force his diaphragm to elevate. This unnatural abdominal breathing pattern could not be sustained long either, due to fatigue of the abdominal muscles, which were not designed to function in that manner. Following a prolonged period of torture, with every movement exquisitely agonizing, breathing would eventually become impossible and death by asphyxia would occur. A normal respiratory rate at rest is about 12 to 18 breaths per minute, but the Lord could never remain at rest for long. It is unlikely, however, that the Lord was able to exhale completely. This would have necessarily led to a more rapid breathing rate in order to move the same amount of air in and out each minute. The inability to do so would lead to the accumulation of carbon dioxide in the bloodstream and a decrease in oxygenation, both indications of progressive respiratory failure.

    The return of the agony of Gethsemane

    Strictly speaking, the Garden was not the place of the Savior’s greatest suffering since the same agony returned to compound the anguish the Lord was already enduring in his final hours on the cross.170 Talmage wrote, “It seems, that in addition to the fearful suffering incident to crucifixion, the agony of Gethsemane had recurred.”171 At the [Page 489]sixth hour, after the Lord had hung on the cross for three hours, the sky grew dark and remained so until his death at the ninth hour (Mark 15:33, Luke 23:44). It was during these final three hours that Christ re-experienced the recent three hours of agony in Gethsemane, intensifying the anguish he was already enduring.172

    As the moment of the Lord’s death drew nigh, this time his Father sent no comforting angel. Jeffrey R. Holland explained that the Father had to withdraw his Spirit from the Savior because

    
      For His Atonement to be infinite and eternal, He had to feel what it was like to die not only physically but spiritually, to sense what it was like to have the divine Spirit withdraw, leaving one feeling totally, abjectly, hopelessly alone.173

    

    The Lord, sensing keenly the absence of any divine support, exclaimed, “My God, my God, why hast thou forsaken me?” (Matthew 27:46). During his mortal mission, Christ had experienced nearly all that a mortal individual could experience. Until Gethsemane, however, and again in the waning hours of his life, he had never experienced the effect that sin has on an individual, having never been spiritually separated from God. Mortals are quite familiar with the feeling of divine separation since we experience it often. Even worse, the sensation has unfortunately become all too commonplace, and for many individuals it has become the norm. But to the Savior, experiencing separation from the presence of his Father was a new and devastatingly painful experience. After having sustained trauma, both physical and spiritual, that should have already proven fatal, the Savior was left to himself for possibly those final three hours. Crucified, experiencing again the despair of Gethsemane, devoid of his Heavenly Father’s support, and without the succor this time of a ministering angel, the Lord was supported in his agony only by those who wept at the foot of the cross.

    With the recurrence of Gethsemane’s anguish, the extreme expenditure of energy demanded by the SAM (fight or flight) response would have recurred. Perhaps the hematidrosis he had experienced in the Garden of Gethsemane recurred as well. This time it would have gone [Page 490]unnoticed because of the blood that must already have covered the Savior’s body from head to toe.

    
      Postulated Mechanisms of the Lord’s Death
    

    Numerous attempts to identify the specific mechanism of the physical death of Jesus Christ have been made, as summarized by Habermas et al.174 None consider the possibility that the Lord’s mortal body had been injured beyond normal human limits well before he finally died—possibly even before his arrest. It is beyond the scope of this study to review every theory, but several recent and/or more comprehensive articles are presented to illustrate the diversity of opinions regarding the trauma he did sustain.

    
      The heart
    

    William Stroud was the first in modern times to discuss the mechanism of Christ’s death, which he believed was due to cardiac rupture.175 James E. Talmage, a former apostle of The Church of Jesus Christ of Latter-day Saints;176 Lund, a former Seventy of the Church;177 Bennett;178 Bergsma;179 and Ball180 agree with the ruptured heart theory. This idea has become popular because the majority of these authors believe, as Lund states, that the Lord’s death was due to grief expressed as a rupture of the heart.

    In 1994, Holoubek and Holoubek studied the Shroud of Turin for evidence of the mechanism of death. They arrived at no specific conclusion but implicated both hemorrhage leading first to hypovolemia and then to shock, and exhaustion leading first to weakness and then [Page 491]to asphyxia as contributing factors. They proposed, however, that cardiac arrhythmia may have been the final mechanism of death.181

    W. Reid Litchfield summarized various prevailing theories regarding the physical mechanism of Christ’s death from a Latter-day Saint perspective and agreed that Christ died from cardiac arrhythmia.182 Davis cited the related but more generalized concept of heart failure as the mechanism of death.183 Bucklin agrees with congestive heart failure.184

    Le Bec attributed the Lord’s death to a “nervous exhaustion” that led to syncope and “fainting of the heart.”185

    
      The lungs
    

    Ineffective respiration leads to hypoxemia (a decrease in blood oxygen). This causes capillaries to dilate and serum to leak into the extra-vascular space. Circulating blood volume decreases and blood pressure falls even further. Blood is initially redirected from the muscles to the heart and central nervous system. Decreased pressure exacerbates hypoxia (a decrease in levels of oxygen in the tissues), however, and the vicious cycle worsens until organs begin to fail.186

    Hyneck believed that the mechanism of the Lord’s death was suffocation, citing a form of torture he had seen in 1914—performed by members of the Austro-German Army during WWI—called anbinden.187 Mödder reported experiments in which he tied the arms of [Page 492]medical student volunteers to crosses and observed the rapidly detrimental effect of such immobilization on respiratory function.188 Father G. Delorey related first-hand observations of experiments conducted by Nazis in which doomed prisoners were tied to crosses. He reported that “after their hanging for one hour the victims could no longer exhale the air that filled their chest” and “only at the end of the torture, when the victim’s strength failed, did asphyxiation take place, generally within two to four minutes.”189 Brenner suggested that the mechanism of death was a pulmonary embolism (a blood clot that travels to the lungs and prevents blood flow).190

    Pierre Barbet used corpses to study the effects of crucifixion. From these experiments and from his analysis of the Shroud of Turin, he concluded that the Savior had died of asphyxia.191 Tzaferis also attributed death on the cross to asphyxia.192 Wijffels believed that acidosis alone was the mechanism of death.193

    
      The loss of blood
    

    Hemorrhage without fluid replacement will inexorably deplete the amount of blood in the circulatory system. For the Lord’s estimated weight, blood loss exceeding one pint (500 mL) would have mildly lessened his blood pressure and the blood flow to his brain. Blood loss over three pints (1,500 mL) would have caused a severe loss of mental acuity due to lack of oxygen, a condition called shock. It is impossible to know how much blood the Lord lost first in Gethsemane and later from beatings, scourging, the crown of thorns, and the crucifixion; but three pints is hardly an unreasonable estimated amount.

    [Page 493]Orthostatic hypotension is the decline in blood pressure that results from being in the upright position. It is a function of gravity, which resists the return of blood from the lower body to the heart and the outflow of blood from the heart to the brain. Orthostatic hypotension is significantly worsened if the heart is weak and cannot pump strongly, or if the amount of blood in the circulatory system is low, generally due to bleeding. The Lord would certainly have experienced orthostatic hypotension from being constrained in the upright position for hours and that hypotension would have contributed significantly to low blood low to his brain and internal organs.

    Several investigators including Tenney194 concluded that traumatic shock was the mechanism of death. Zugibe was also intrigued by the Shroud of Turin and he, too, recruited volunteers to undergo simulated crucifixion by being suspended by their wrists with outstretched arms. Mödder and Barbet had found that no subject could survive more than several minutes while being suspended by their wrists alone, but Zugibe discovered that by binding the subject’s ankles to the post, breathing was no longer difficult since the subject could occasionally support himself by his feet. He concluded that hemorrhagic shock, not asphyxia, was the true mechanism of death.195 As mentioned earlier, his findings and conclusions are compromised by his methodology of employing healthy volunteers, who were allowed to rest whenever they developed muscle cramps or experienced discomfort.

    Eduard et al. believe that the mechanism of the Lord’s death on the cross was disseminated intravascular coagulation (DIC).196 DIC occurs when the clotting mechanisms in the blood become overactive as a result of infection or trauma. This leads to blood clots forming in the blood vessels and blocking blood flow to vital organs. If unchecked, the clotting factors are exhausted and unchecked bleeding, both externally and internally, will occur.197 It is quite appropriate that the Lord instituted at the Last Supper the practice of partaking of wine (later water). As with the sacramental bread that he instituted as a symbol of the [Page 494]energy that was drained from his body, fluid is the very substance that could have counteracted the hypovolemia and resultant hypotension that contributed to his death.

    
      Exposure
    

    Following his ordeal in Gethsemane, the Lord’s sweat- and blood-drenched clothes in the cold of a springtime Jerusalem night—the average nighttime temperature is 51°F (10.5°C) on 4 April—surely left him uncomfortably chilled.198 This sensation must have been heightened by skin rendered hypersensitive as a sequela of the hematidrosis discussed previously.

    Upon his arrival at Golgotha, the soldiers “parted his garments, casting lots: that it might be fulfilled which was spoken by the prophet” (Matthew 27:35). Matthew is referring here to the psalmist who wrote, “They parted my garments among them, and upon my vesture did they cast lots” (Psalm 22:18; see table 1). The Savior’s unprotected body was now exposed to the elements. While all three victims were ostensibly subjected equally to the effects of exposure, the Savior would have been more susceptible than the others to those effects because of exhaustion and the additional trauma including the hematidrosis he had experienced in Gethsemane.

    When the body can produce sufficient heat to offset loss, core body temperature will remain normal. Clearly the conditions at the time of the crucifixion of the Savior may only be estimated, but examining the evidence we do have is instructive. Heat is produced through passive metabolic functions and through exertion, including active movements and shivering. Affixed to the cross, his movements, including the ability to shiver, were severely limited. Even more important, his energy was spent.

    Conversely, heat loss would have been substantial. The rapidity of heat loss from the body is determined by the temperature of the environment and by the amount of insulating clothing the individual is wearing. We do not know for certain whether the Lord was entirely unclothed or was allowed a modest loincloth as depicted in Medieval and Renaissance artwork. It is, however, quite possible that he was unclothed because the soldiers had claimed his clothing (John 19:23–24), and cruciarii were meant to be humiliated as much as possible. [Page 495]However, if the Romans acquiesced to Jewish modesty, a small covering might have been permitted.199 If the individual’s clothing or skin were saturated because of sweat, blood, or rain; heat loss would be much more likely to exceed the internal generation of heat. Under such circumstances, an individual will lose body heat 25 times more rapidly than under dry conditions, both because water conducts heat away from the body much more quickly than does air and because the evaporation of water is a cooling process.200 Currently, the average daytime temperature in Jerusalem on 11 April is about 60°F (16°C), ranging between 50° and 68°F (10° to 21°C),201 with the temperature lower in the mornings and increasing during the day.202 John relates that it was cold enough in the early morning hours that people were warming themselves around open fires (John 18:18). Luke notes, however, that beginning at the sixth hour, or noon, when the air temperature would normally begin rising, “a darkness [fell] over all the earth until the ninth hour. And the sun was darkened” (Luke 23:44–45). It is safe to assume that the air temperature either remained cool or more likely became even colder during the final three hours of the Savior’s life. Neither thunder nor lightning is mentioned in the New Testament accounts as they are in the Book of Mormon (3 Nephi 8:5–7). No mention of rain is made in either account, only of a “storm” and “tempest.” Regardless, the Lord’s skin was certainly wet from perspiration after having carried the cross as far as he did. His back was raw and weeping blood and body fluid. His head and neck would have been damp with blood, perspiration, and probably tears, contributing significantly to evaporative heat loss since nearly half of heat loss is through the head and neck.203 Any wind associated with the storm would have accelerated evaporative heat loss, a process known as wind chill.204 Wind chill is not calculated for temperatures above 50°F (10°C),205 but [Page 496]although minimal, it still exists, and a decrease of even a few degrees is significant to a dying person.

    Early effects of hypothermia include shivering, feelings of exhaustion, of sleepiness, goose bumps, confusion, and hyperventilation. As the core body temperature continues to decrease, the risk of cardiac arrhythmias increases, notably atrial fibrillation, atrioventricular block, and ventricular fibrillation.206 As body temperature drops further, hypothermia becomes the instigating factor in the highly lethal “trauma triad of death.” This triad consists of hypothermia, coagulopathy, and acidosis.207 Coagulopathy refers to the inability of the blood to clot properly, a temperature dependent and cyclically worsening process.208 It would have led to deepening hypovolemic shock by prolonging the bleeding caused by scourging. In his efforts to breathe, the Lord’s back would have scraped against the rough wood of the stipes, reopening wounds that then bled unchecked due to the hypothermia-induced coagulopathy. The acidity of the blood is normally maintained within a very narrow range. Deranged metabolism, including low blood pressure and poor perfusion of tissues and organs, would have built up lactic and other acidic products of metabolism in his bloodstream. This condition is known as metabolic acidosis. A second type of acidosis is due to inadequate breathing, as mentioned above, which allows carbon dioxide to accumulate in the bloodstream. This raises the level of carbonic acid, creating respiratory acidosis. A combined metabolic and respiratory acidosis, as the Savior experienced, is particularly lethal, with a mortality rate of 57% among patients in the intensive care unit.209

    
      [Page 497]
      Exhaustion
    

    Benjamin preached that Christ suffered “pain of body, hunger, thirst, and fatigue, even more than man can suffer, except it be unto death; for behold, blood cometh from every pore” (Mosiah 3:7). This very important and illuminating verse reveals two significant truths regarding the Lord’s suffering. The phrase “except it be unto death” indicates that the Lord’s mortal body was taxed beyond normal survivability. Furthermore, by focusing on “pain of body, hunger, thirst, and fatigue” Benjamin specifies the physical nature of the Lord’s suffering and places it squarely within the realm of extreme physical exhaustion.

    I believe that Benjamin is relating that the severe injury the Lord sustained in Gethsemane was due to complete, thorough, and absolute exhaustion of all available internal energy stores. The Lord’s exertions in the Garden taxed his physical body beyond its limit and left it without sufficient energy to perform adequately its necessary functions. Severe exhaustion and the effects of excessive epinephrine may well have manifested in the form of cardiac failure, cardiac arrhythmia, or myocardial infarction, all of which have been recognized as common mechanisms of death among marathon runners.210 The importance of complete exhaustion in the Lord’s sufferings is further suggested by a Messianic psalm, the opening statement of which reads: “I am poured out like water . . . My strength is dried up like a potsherd” (Psalm 22:14, 15; see table 1).

    Spiritual encounters are often taxing to a mortal body. In the Bible, Abram collapsed when God spoke to him (Genesis 17:3), and Joshua collapsed in the presence of the Lord (Joshua 5:14, 15), as did Ezekiel (Ezekiel 1:28, 3:23), Daniel (Daniel 8:17, 10:15), Peter, James, and John (Matthew 17:6), Paul (Acts 9:4, 26:14), and John (Revelation 1:17). In the Book of Mormon, Alma lost his strength during a spiritual experience (Mosiah 27:19), as did King Lamoni (Alma 18:42). Joseph Smith was left weak after the First Vision (Joseph Smith—History 1:20) and after his initial encounter with Moroni (Joseph Smith—History 1:48). Several years later, however, he calmly received the revelation contained in Section 76 of the Doctrine and Covenants. However, “Sidney [Rigdon] sat limp and pale, apparently as limber as a rag, observing which, Joseph remarked, smilingly, ‘Sidney is not used to it as I am.’”211 Why [Page 498]a spiritual encounter may cause weakness and exhaustion is unclear from a physical viewpoint. In these instances, relatively minor spiritual interactions produced significant physical effects. The incomprehensible amount of spiritual interaction required of the Lord while taking upon himself the Infinite Atonement may have contributed to the damage his physical body incurred.

    Most commentators would not recognize the possibility that Christ’s physical body had been severely wounded in Gethsemane because there was no indication that either his outward appearance or demeanor had changed. We know that his clothing was bloodstained,212 but this would not have been noticeable at his nighttime apprehension. By the time daylight arrived, his clothing may have become much more bloodstained as a result of the inhumane treatment inflicted upon him. He emerged from Gethsemane seemingly unscathed, but in reality, his physical body must have been severely injured.

    
      Other relevant theories
    

    Several researchers have concluded that the mechanism of the Savior’s death either could not be determined with accuracy or was multifactorial. Davis attributed death to hemorrhage, severe fatigue, asphyxia, hypovolemia, pericardial effusion, shock, and heart failure.213

    In 1986, the Journal of the American Medical Association published a comprehensive and detailed article by Edwards, Gabel, and Hosmer entitled “On the Physical Death of Jesus Christ.”214 The bibliography of that seminal article contains forty references to articles concerning the medical aspects of the Savior’s death. Although several treatises on the topic had been published in state medical journals, this essay was a controversial inclusion in a lay scholarly journal. It was followed quickly by harsh criticism from numerous respondents, who called the article “an apology for the Christian faith, yet it masquerades as a scientific study,”215 “anti-Semitism,”216 and “particularly offensive [Page 499]. . . pseudointellectual and maudlin”217 among numerous other slurs. Nonetheless, the article has been cited in over 270 publications and remains a landmark report on the subject. Edwards et al. were unable to conclude whether the Savior died of hypovolemic shock, exhaustion, asphyxia, acute heart failure, fatal cardiac arrhythmia, cardiac rupture, hypoxia, hypovolemia, altered coagulation state, or friable vegetations (delicate tissue growths or deposits that may break off) on cardiac valves with subsequent embolization and myocardial infarction. They preferred, however, either cardiac rupture or cardiorespiratory failure.

    Retief and Cilliers suggested that the mechanism of the Lord’s death was multifactorial. They cited the effects of scourging such as hypovolemic shock from hemorrhage and dehydration. He might also have sustained rib fractures causing a collapsed lung. Internal bleeding around the lung or around the heart would have led to respiratory and cardiac failure, respectively. Ultimately, they believed the mechanism of death was cardiac arrest, the result of a severely low blood oxygen level.218

    Maslen and Mitchell, writing in 2006 in the Journal of the Royal Society of Medicine, concluded that the mechanism of death of crucarii most likely varied from victim to victim.219

    Finally, there are those who believe that, although tortured, crucified, and pronounced dead, and after a spear had been thrust into his chest, Christ survived his injuries.220 The so-called swoon hypothesis [Page 500]proposes that Christ merely fainted on the cross but was removed by his friends and revived with spices and ointments.221

    The counterargument to this fanciful notion is medically irrefutable. Active movement is required for a crucarius to breathe. When movement and therefore breathing cease due to fainting (syncope), “permanent brain damage [will begin] after only 4 minutes without oxygen, and death can occur as soon as 4 to 6 minutes later.”222 When soldiers arrived to break the legs of the crucarii, they found Christ dead, in their opinion. Rather than break his legs, they stabbed him in the chest to make certain (John 19:32–35) and reported their findings back to Pilate (Mark 15:44–45). There was no doubt in the mind of these experienced centurions that Christ was dead (Matthew 27:54). “When the even was come, there came a rich man of Arimathæa, named Joseph, who also himself was Jesus’ disciple: He went to Pilate, and begged the body of Jesus. Then Pilate commanded the body to be delivered” (Matthew 27:57–58). A considerable length of time had clearly passed between the time the soldiers determined that the Lord had died and when his body was released to Joseph. Even if his body had been removed from the cross by the time Joseph received it, it still took time to dismantle the cross and remove the nails from his hands and feet—certainly longer than ten minutes. During this time, Christ was constantly being observed. Oxygen is carried by red blood cells, which were in very short supply following his experiences over the past day or days. If the Lord were breathing so little that it was unnoticeable, he could not have been breathing enough to circulate sufficient oxygen to stay alive. After such a prolonged period of time without oxygen, no amount of CPR, IV fluid, pharmacologic agents, blood transfusions, ventilators, and intensive care treatment—even if it had been available—could have resuscitated the Savior, particularly when his body had been so severely traumatized.223

    [Page 501]As terrible as the Lord’s suffering was, his agony was insufficient payment for the entire price of sin. At no point could he have said, “It is enough, the debt is paid,” and miraculously descended from the cross to resume his ministry. The Lord could have survived his crucifixion had he desired, but his offering had to be sealed with his death so that he, and we, could be resurrected.224 It is unpleasant to consider the manner in which the Lord died, but together with his blood, we are commanded to reflect weekly on the Lord’s traumatized body as we partake of the Sacramental bread and water, “in remembrance of the body/blood of thy Son” (Doctrine and Covenants 20:77, 79).

    
      How Did Christ Survive Gethsemane?
    

    How detrimental to the Savior’s physical body was his experience in the Garden of Gethsemane? The Book of Mormon prophet and king, Benjamin, gives an unambiguous declaration regarding the magnitude of the Lord’s suffering in Gethsemane when he said in Mosiah 3:7, “[The Lord] shall suffer temptations, and pain of body, hunger, thirst, and fatigue, even more than man can suffer, except it be unto death, for behold, blood cometh from every pore.” In other words, the Lord sustained injury sufficient to kill a mere mortal.

    Talmage explained that the Lord’s suffering was a combination of physical pain, mental anguish, and spiritual agony:

    
      Christ’s agony in the garden is unfathomable by the finite mind, both as to intensity and cause. . . . He struggled and groaned under a burden such as no other being who has lived on earth might even conceive as possible. It was not physical pain, nor mental anguish alone, that caused him to suffer such torture as to produce an extrusion of blood from every pore; but a spiritual agony of soul such as only God was capable of experiencing.225

    

    The fact that the Lord experienced suffering that only God could experience without perishing is not appreciated by everyone. Some believe that his suffering in Gethsemane was no more than what we mortals must occasionally face. Rather, as expressed further by Talmage, “No other man, however great his powers of physical or [Page 502]mental endurance, could have suffered so; for his human organism would have succumbed, and syncope would have produced unconsciousness and welcome oblivion.”226

    We cannot know all of the physiologic consequences or the extent of their effect on the Savior’s mortal body as a result of the unimaginable agony of Gethsemane. Appropriately, what he did there was accomplished in private without fanfare and without onlookers.

    Benjamin informs us that, as a result of that experience, death should have been the expected result. Until relatively recent times, to remain alive, an organism had to support its own existence. Because of medical advances, however, the ability to keep an individual, whose body cannot maintain itself, alive by the use of external support until the vital organs can regain sufficient function, is now routine. When the Lord died on the cross, his heart stopped beating, respiratory movement ceased, and his spirit departed his body. I believe, therefore, that following the severities of Gethsemane, Christ must have kept himself alive by applying internal resuscitative methods of which he had knowledge, but of which we have very limited understanding—in other words, the fact that he healed himself and remained alive was evidence of his divine parentage and his ability to control his own mortality.

    Following the strenuous events in the Garden of Gethsemane—events which would have been fatal to purely mortal bodies—the question was one of timing only. When he fully completed the mission he was sent to do and had made the Atonement efficacious in behalf of all mankind, the Lord declared his work finished and he “gave up the ghost” (Matthew 27:50, Mark 15:37, Luke 23:46; John 19:30).

    
      Summary and Conclusions
    

    Evidence has been presented to support the following conclusions:

    
      	Christ’s physical body was severely injured in Gethsemane. The degree of physical trauma incurred by the Lord in the Garden of Gethsemane is vastly unrecognized. That unquantifiable and nearly invisible trauma was likely very injurious to his physical body.

      	The severe injury the Lord sustained in Gethsemane may have been due to glycogen depletion and the adverse effects of excessive catecholamines. The [Page 503]Lord was subjected to three hours of superhuman spiritual and physical exertion. A prolonged surge in epinephrine levels would have caused his glucose levels to escalate and his glycogen stores to plummet.

      	Beginning at some point, the Lord’s physical body had to be divinely assisted. This may have occurred as early as in the Garden of Gethsemane. As a result of his exertions there, both the lack of available energy and the consequences of excessive epinephrine could have precipitated a cardiac event such as an arrhythmia or a myocardial infarction. At the least, severe exhaustion due to depleted energy stores might have severely incapacitated his physical body. His mortal capabilities to sense and react to pain were not diminished.

      	The Lord’s mortal body was kept alive by his divine will. Following an accumulation of trauma sufficient enough to critically injure his physical body, the Lord kept his body alive by manipulating his physiologic status. Willingly he continued on to suffer further physical abuse, including scourging at the hands of the Romans and Jews, fulfilling prophecy. He then suffered the agony and indignity of crucifixion.

      	The trauma the Lord suffered after Gethsemane was not the cause of his death, but it was necessary for him to complete the Atonement. The scriptures contain details about the death of the Savior that had to be fulfilled. Hours before, he had instituted the sacrament in remembrance of the offering of his body and the shedding of his blood, and he was committed to do so. He was the sacrificial lamb that had to be offered as an end to the practice of animal sacrifices. His blood had to be shed and we were to be healed by his stripes.

      	The Lord’s death was a passive rather than active event. Assuming that an active event was the cause of the Lord’s death, investigators have searched inconclusively for a specific mechanism. I believe, however, that throughout his ordeal, the Lord was combatting a mounting list of severe injuries, any one of which would have been fatal at any time had he permitted it.

      	He allowed his spirit to escape his fatally injured body [Page 504]only when it suited his purpose. The degree of trauma sustained by the Lord was sufficient for him to have died long before he did. He chose, however, to endure the pain and suffering on our behalf and not to die until the appropriate moment. This will be explored in a future manuscript.

    

    Christ’s was and will be the only death of its kind in the history of the world because he alone had power to lay down his life. He therefore was, is, and ever will be, the only being to have control over death in such a manner. Christ had always been fully aware of the prophesied manner in which he must die, but he proceeded regardless.

    Although tens of thousands of people have died by cruel crucifixion, the Savior’s death was voluntary as opposed to the deaths of all others, who were powerless to save themselves. The efficacy of the Savior’s Atonement lies in its voluntary nature. It was also preceded by, and magnified by, the Lord’s agonizing experience in the Garden of Gethsemane. We have no comprehension of the manner by which the suffering voluntarily endured by the Savior can somehow generate the celestial currency required to pay for the sins committed by mankind. A similar awful exchange rate must be in effect for those who choose not to avail themselves of the merciful gift of repentance (Doctrine and Covenants 19:16–17).

    If the deductions and conclusions are as described, our feeling of indebtedness for what Christ endured on our behalf should deepen. The realization that Christ was capable of avoiding the ordeal he knew he was about to endure but he proceeded nonetheless, willingly and voluntarily, is overwhelming to the natural mind that is by instinct so entirely preoccupied with self-preservation. The degree of self-control he would have had to exert not to diminish his suffering in any way, whether obvious or clandestine, is astonishing and humbling. Most assuredly do we stand all amazed.

    [Author’s Note: I am indebted to my wife, Ruth, for her patience in allowing me the time and latitude to delve into this important subject. The editorial assistance and encouragement from Godfrey Ellis has been indispensable. I am particularly indebted to a long-time friend, Anne Biggs, who urged me to examine the greatest event since Creation.]
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