
Death by lethal injection 

I det här dokumentet har jag samlat några av resultaten från mina sökningar efter information 
på PubMed och Internet om post mortem analys av thiopental. Syftet har varit att försöka få 
fram vad man idag vet om hur hur koncentrationen i blodet av thiopental som injicerats i 
dödlig mängd förändras efter det att blodcirkulationen upphört. Tyvärr förefaller det som om 
den kunskap som finns publicerad inom detta område till helt övervägande del är relaterad till 
den motbjudande verksamheten med avrättning medelst injektion av dödligt gift. ”…very little 
information on the postmortem kinetics!of thiopental exists because historically thiopental has been of little 
importance to forensic toxicologists.” [1]

För att ge en så komplett bild som möjligt har jag sammanställt utdrag från ett expertförhör 
med Dr Mark Dershwitz i fallet Lightbourne vs The State of Florida 21 maj 2007 gällande 
avrättningen av Angel Diaz.

Jag har också tagit med en sammanställning av kommentarer som gäller avrättningen av 
Michael Ross i Connecticut den 13 maj 2005.

Utdrag från: 
Transcript of Proceedings for Lighthouse v. State, Case No. 81-170-CF (electronic submission); 
Transcript Excerpt, Testimony of Dr. Mark Dershwitz (sidorna 26 - 34) länk här

Mark Dershwitz.

(sidorna 8 -9) 

Question:  How are you employed, sir?

Answer:     I work for the University of Massachusetts Medical School and UMass Memorial 
Health Care.'

Question:  What is your educational background, sir?

Answer:     I have a bachelor's degree in chemistry, a medical degree, and a Ph.D. in 
pharmacology

Question:  Are you a board certified anesthesiologist?

Answer:     Yes.

Question:  How long have you been a board certified anesthesiologist?

Answer:     I was first board certified in 1987, and I voluntarily recertified in 2005.
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Question:  And you are a faculty member of the University of Massachusetts?

Answer:      Yes.

Question:  What do you teach at the university of Massachusetts?

Answer:     I have two primary teaching responsibilities. I'm responsible for the educational 
program for our residents who are in training to been anesthesiologists. I'm also 
the course co-director of the second year medical pharmacology course that's given 
to all of the medical students.

Question:  In addition to your medical degree as an anesthesiologist you also have a Ph.D. in 
pharmacology; is that correct?

Answer:     Yes.

(sidan 14)

Question:  What would be the effect of a dosage of five grams of thiopental sodium on a 
human being?

Answer:     It's lethal by two different mechanisms. It will cause the person to stop breathing, 
and it will also stop or cause the circulation to decrease to such a degree that no 

meaningful amount of circulation persists.

(sidan 16)

Question:  Okay. And do you have a judgment as to how long a person who had received five 
grams, five thousand milligrams, of thiopental sodium would remain unconscious, 
assuming they did not die?

Answer:    And that's a very large assumption, because it would take extraordinary efforts to 
keep their circulation going. But if they maintained circulation and ventilation the 
average eighty kilogram person given five thousand milligrams of thiopental would 
sleep for about fourteen hours

(sidan 19)

Question:  And Dr. Dershwitz, I'm showing you exhibits that are marked as State's Exhibits 3, 
4 and 5 for identification, and ask you if you would review those documents, sir.

Answer:    Yes, I drew them.
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Question:  And Dr. Dershwitz, we have blown that chart up for your -- for your use. Can you 
— this is State's Exhibit 3. Can you explain to Judge Angel what we are showing in 
state's Exhibit 3? It's the red button, supposedly.

Answer:    Okay. This is what we call a pharmacokinetic model that's based on a certain 
number of assumptions. And in order to create this graph, which predicts the 
blood concentration of thiopental on the Y Axis, note that that's a logarithmic 
scala, and time following the completion of the injection on the x Axis, and note 
that that's also a logarithmic scale. And so I assumed that the patient was eighty 
kilograms in size, was otherwise metabolically normal, and that the thiopental five 
thousand milligrams was administered over a period of 2.5 minutes. And then this 
curve right here depicts how the thiopental concentration will decline as a 
function of time during the first twenty minutes following completion of the 
administration of the drug. 

Question:  At the twenty minute mark, and this is in micro -- micrograms per milliliter —

Answer:    Correct.

Question:  Correct? What would be the drug concentration when you run this out to the 
twenty minute mark? 

Answer:    The twenty minutes, the thiopental concentration is calculated to be 54.7 
micrograms per milliliter.

(sidan 21)

Question:  Okay, now, doctor, let me ask you to turn to State's Exhibit 5, if you would, sir.

Answer:     Okay.

Question:  And explain for us, if you would, state's Exhibit 5 and what it depicts.

Answer:     Here the model is exactly the same as in Exhibit 3, except that the X Axis has been 
carried out to two hundred minutes, or little bit beyond three hours. And here, 
again, we see that the thiopental concentration of the blood decreases as a 
function of time. And at two hundred minutes the thiopental concentration is 
predicted to be 13.4 micrograms per milliliter, which corresponds to a probability 
of consciousness of about 0.6 percent.

(sidan 24)
Question:  Is thiopental sodium a fat soluble -- a lipid soluble drug, or is it something of some 

other sort of chemical makeup?
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Answer:    Well, in the bottle, or in the syringe, at pH ten to eleven it's very water soluble. But 
as soon as it come into contact with biological tissue, it is buffered to the biological 
tissue's pH of 7.4 and then it becomes highly lipid soluble.

Question:  Does that mean it absorbs rapidly?
Answer:    It absorbs more rapidly than medications that are not lipid soluble, but it's still 

relatively slow compared to the intravenous administration route.

(sidorna 25 - 32)

Question:  What happens with thiopental sodium after the person dies?

Answer:     The blood concentration continues to decline rapidly in a similar fashion as shown 
in those graphs that I drew and which you previously displayed.

Question:  Is there a technical term for what is going on when the pental -- thiopental is 
dissolving or distributing?

Answer:     The process is called post mortem redistribution.

Question:  Is there a great deal of research in the context -- is there a great deal of research 
into post mortem redistribution of thiopental sodium?

Answer:     There's actually no published research on that topic at all.

Question:  Are you aware of any research that has been done into post mortem redistribution 
of thiopental sodium?

Answer:     Yes.

Question:  Can you describe that research for us, sir?

Answer:     In several states Medical Examiners have drawn and compared blood samples from 
executed inmates. The first blood sample drawn within a few minutes of the 
pronouncement of death, and the second blood sample drawn either hours later, or 
the next day at the time of autopsy. And these blood samples were then submitted 
for toxicological analysis. And the lab reports, many of them, were supplied to me 
for review. And in each of these cases the thiopental concentration that was 
obtained from the blood drawn immediately after death was high and consistent 
with a miniscule probability of consciousness, whereas in all cases the blood sample 
drawn hours later was very low and, in fact, in many cases was consistent with a  
high probability of consciousness.

Question:  Based upon -- based upon this do you have an opinion as to what, if any, 
conclusions can be drawn based upon a level of thiopental sodium in an executed 
inmate's blood if that blood was not drawn immediately after the inmate died?
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Answer:     If the blood concentration is high, it would just mean that it was even much higher 
at the time of death, if the concentration is low, it is impossible to draw any 
meaningful conclusions from it.

Question:  Are you familiar with an article that was published in the medical journal the 
Lancet which reported very low levels of sodium thiopental in the blood of various 
executed inmates?

Answer:     Yes.

Question:  Have you read that article?

Answer:     Yes.

Question:  Are you familiar with the research techniques that were employed by the authors 
of that article?

Answer:     Yes. They reviewed post mortem toxi cological results just as I have.

Question:  Do you have an opinion based upon your training, experience, education, and 
expertise as to whether or not the conclusions set out in that Lancet article can be 
supported?

Answer:     The authors concluded that a very, very high fraction of inmates were probably 
conscious during their executions. However, based upon the significant delay 
between the pronouncement of death and cessation of circulation and the 
obtaining of the blood samples, it wouldbe inappropriate in most of those cases to 
extrapolate backwards and try to use the post mortem blood concentration as a 
method of determining what the concentration was just prior to death.

Question:  And, doctor, you have testified your -- in addition to being an anesthesiologist 
your degree -- you also have a Ph.D. in pharmacology?

Answer:     Yes.

Question:  Have you also worked in or been exposed to toxicological analysis?

Answer:     Yes, from many different points of view.

Question:  Describe for Judge Angel, if you would, your experience in the field of toxicology?

Answer:     First of all, toxicology is a branch of pharmacology. And my actual Ph.D. 
dissertation involved the toxicological effects of a particular medication. For most 
of my research career I have been primarily interested in the pharmacokinetic and 
pharmacodynamic effects of medications. And what that means is, the 
pharmacokinetic effects is the time course of the medication as measured and 
depicted on those graphs that you saw already. Pharmacodynamic analysis predicts 
the particular pharmacological effect as a function of the blood concentration. 
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Now, most drugs have both desirable and undesirable effects. And so as a 
pharmacokineticist, when I have done these studies, we have been able to draw 
models in which we are able to predict as a function of the blood concentration 
both the desirable, that is the therapeutic effects, as well as the undesirable, that is 
the toxic effects of a number of different medications.

Question:  Doctor, are you familiar with a subsequent article subsequent to the Lancet article 
that was by the same authors and purported to draw roughly the same conclusions?

Answer:     Yes. Although, the authors extended their analysis beyond just looking at post 
mortem blood concentrations.

Question:  And this article appeared in an online journal, I  guess, did it not?

Answer:     Yes, the Public Library of science.

Question:  Is that a peer-reviewed entity?

Answer:     No.

Question:  Does the Public Library of Science article suffer from the same deficiencies as does 
the Lancet article?

Answer:     The authors refer to their conclusions that they expressed in the Lancet article. 
And surprisingly, in addition, they did not offer any discussion based upon, for 
example, the letters to the editor that were written to the Lancet that questioned 
some of their, you know, conclusions. There's two other areas in the plos article in 
which I believe the story that they were attempting to tell is incomplete.

Question:  How is the story incomplete, sir?

Answer:     In one case, referencing a Dutch study, and keeping in mind that in the 
Netherlands euthanasia is legal and physicians may legally assist in euthanasia, they 
quoted a Dutch study that said that thiopental by itself even in high doses is not 
lethal. And I think it's silly for the Dutch authors to have made such a conclusion 
because the largest dose from the Dutch study was only two grams of thiopental. 
And I can certainly imagine that in some subset of the population two grams is not 
necessarily lethal. But for the Dutch authors to contend, and for these American 
authors to repeat; that thiopental at the highest dose is not lethal is completely 
inconsistent with what we know about pharmacology. The other are a that I 
believe their discussion was incomplete is that they reviewed some lethal injection 
records in which it appeared that the potassium chloride did not cause the 
cessation of electrical activity in the heart as rapidly as would be expected. And 
they used that as an argument that perhaps potassium chloride is not effective in 
stopping the heart There is a plausible explanation that may have applied in some 
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of these cases that at least should have been discussed, it should be raised as 
apossibility. And that is that with the very large doses of thiopental that are used in 
some states the circulation can slow to such a trickle that the pancuronium and the 
potassium chloride that are injected sub -- subsequently might literally remain in 
the arm. And I believe that there are very good reports, or raw data, from some 
California  executions in which the potassium chloride appeared not to work. And I 
believe that a plausible explanation is because California  also uses five thousand 
milligrams of thiopental that subsequently administered drugs literally did not 
circulate. And I'm not saying that that is always the answer in all cases, but it is a 
plausible explanation that should have been —

Question:  And the fact that they did not consider that explanation is a  deficiency in that 
article; is that what you're saying?

Answer:     Yes.

Utdrag från kommentarer till Koniaris artikel [3] av: 
Groner, J I, The Lancet, Volume 366, Issue 9491,Pages 1073, 24 September 2005 

”The elapsed time is critical because thiopental—a lipid-soluble and ultra-short-acting anaesthetic agent
—redistributes into fat and muscle, even after death. In addition, a lethal injection is a unique clinical 
event, in that death occurs within a few minutes of injection of a large bolus of this drug, therefore a 
steady-state is not present. Under these circumstances, post-mortem serum concentrations are not reliable 
if a substantial amount of time has elapsed, because the high concentration of drug in the blood rapidly 
diffuses across a concentration gradient into the surrounding tissues after death.”

Utdrag från kommentarer till Koniaris artikel [3] av:
Heath, MJS et al, The Lancet, Volume 366, Issue 9491,Pages 1073 - 1074, 24 September 2005

”Our ongoing analysis of 45 lethal injections from Oklahoma, including 18 data points in which blood 
sampling occurred within 100 min of death, shows a rapid and time-dependent decline in thiopental 
concentrations, underscoring the pitfalls of neglecting post-mortem redistribution.”
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Utdrag från kommentarer till Koniaris artikel [3] av:
Weisman, R S et al, The Lancet, Volume 366, Issue 9491,Pages 1074, 24 September 2005

”Post-mortem drug concentrations are extremely difficult to interpret and there is substantial 
variability in results depending on timing, anatomical origin of the specimen, and physical and chemical 
properties of the drug. Despite these limitations, the consistent finding of low thiopental concentrations 
in executed prisoners from four different locations requires further assessment.
The distribution of thiopental in a dying prisoner is likely to be very different from its distribution in a 
ventilated and oxygenated patient. The development of cellular hypoxia and metabolic acidosis will 
increase the proportion of drug in the non-ionised form and the rate and extent of rapid distribution into 
muscle and fat.”

Utdrag från bloggen: Lethan Injection – Investigation of the lethal injection issue in US

Dudley Sharp, Justice Matters, Houston, Texas 
http://lethal-injection-florida.blogspot.com/2007/02/as-if-in-pain-notes-from-diaz-execution.html

http://www.plos.org/cms/comment/reply/225/354

Results of the autopsy done on serial killer Michael Ross are being cited by several prominent 
doctors to refute a highly publicized article that appeared in The Lancet, the British medical 
journal, in April, 2005. (ref [4] – min anm.)

Critics of the Lancet article say it does not account for postmortem redistribution of the 
anesthetic - thiopental. The redistribution, the critics say, accounts for the lower levels of 
thiopental on which Dr. Koniaris based his Lancet article conclusions that the levels of 
anesthetic were inadequate. (ref [5] – min anm.) The Ross autopsy results document this 
redistribution, bolstering the critics' assertions. 

Dr. H. Wayne Carver II, Connecticut's chief medical examiner, was aware of the controversial 
Lancet article before performing the Ross autopsy. As a result, he took the additional step of 
drawing a sample of Ross's blood 20 minutes after he was pronounced dead at 2:25 a.m. May 
13. Carver took a subsequent sample during the autopsy, which began about 7 hours later, at 
9:40 a.m. 

The 1st sample showed a concentration of 29.6 milligrams per liter of thiopental; the second 
sample showed a concentration of 9.4 milligrams per liter. The 1st sample was drawn from 
Ross' right femoral artery, and the second from his heart, which can account for some of the 
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discrepancy. But Dr. Mark Heath, a New York anesthesiologist and one of the numerous 
doctors who have signed letters to The Lancet challenging the Koniaris article, said it clearly 
substantiates the postmortem redistribution of the thiopental. 

Dr. Jonathan Groner, a pediatric surgeon from Ohio said he interviewed a number of forensic 
toxicologists before adopting the view that thiopental in a corpse leaves the blood and is 
absorbed by the fat, causing blood samples taken hours after death to be an unreliable marker 
of the levels of thiopental in the body at the time of death. 

Groner described the Ross autopsy results as "a powerful refutation" of the Lancet-Koniaris 
study. 

Dr. Ashraf Mozayani, a forensic toxicologist with the Harris County Medical Examiner's 
Office in Texas, said the level of thiopental "drops quite a bit" after death. Even in the living, 
Mozayani said, thiopental levels decline rapidly after administration of the drug. She cited one 
study in which a patient was administered 400 milligrams of thiopental intravenously. After 
two minutes the concentration in the blood was measured at 28 milligrams, but dropped to 3 
milligrams concentration 19 minutes after the anesthetic was injected. 

Mozayani said the declining concentration of thiopental cited in the Ross autopsy report 
"make sense." 

On The Lancet article, she said, "I don't think they have the whole story - the postmortem 
redistribution and all the other things they have to consider for postmortem testing.
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