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SOUTH CAROLINA DEPARTMENT OF CORRECTIONS
Post Office Box 21787, Columbia, South Carolina 29221

Pursuant to Code Section 24-3-530, Code of Laws of South Carolina, 1976, the
Director of the South Carolina Department of Corrections has designated Willie Davis as
his duly authorized agent for the purpose of making service of the Notice of Election the
below named individual.

STATE OF SOUTH CAROLINA )
) AFFIDAVIT OF PERSONAL SERVICE
COUNTY OF RICHLAND )

On the 21st day of February 2025, 1 served the Notice of Election on Brad Keith
Sigmon SK 006008, by delivering personally and leaving a copy of the same at Broad
River Correctional Institution, 4460 Broad River Road, Columbia, South Carolina.
Deponent is not a party to this action.

o N A e I\Qa-r-—

Willie Davis

SWORN TO AND SUBSCRIBED before
me this February 21, 2025.

ﬂ(@_wa Adwnrel!

g (LS)  reecsesacnaannncaaa
Notary Public for South Carolina gda’:’-c QUELINE MURRELL
27 g Matary Public
Commission Expires: 4. 2’% ;

South Caroling
mm. Expires April 27, 2026

i My O

b e . o

A
Rl i ' o -
- gl o

ACCEPTANCE OF SERVICE

Service of a copy of the within Notice of Election is accepted at Broad River
Correctional Institution, 4460 Broad River Road, Columbia, South Carolina, this 21% day
of February 2025.

S/
Brad Keith Sigmon SK 06008
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STATE OF SOUTH CAROLINA )
) NOTICE OF ELECTION
COUNTY OF RICHLAND )

In accordance with Section 24-3-530(A), S.C. Code of Laws, 1976, as amended, “[a] person convicted of a
capital crime and having imposed upon him the sentence of death shall suffer the penalty by electrocution
or, at the election of the convicted person, by firing squad or lethal injection, if it is available at the time of
election, under the direction of the Director of the Department of Corrections. The election for death by
electrocution, firing squad, or lethal injection must be made in writing fourteen days before each execution
date, or it is waived. If the convicted person receives a stay of execution or the execution date has passed
for any reason, then the election expires and must be renewed in writing fourteen days before a new
execution date. If the convicted person waives the right of election, then the penalty must be administered
by electrocution.”

Methods of Execution
[, Brad Keith Sigmon, pursuant to Section 24-3-530, South Carolina Code of Laws, 1976 as amended,
hereby elect electrocution as the method for execution. By my signature below 1 select electrocution as the
method for execution.

S/

Brad Keith Sigmon Date

I, Brad Keith Sigmon, pursuant to Section 24-3-530, South Carolina Code of Laws, 1976 as amended,
hereby elect firing squad as the method for execution. By my signature below I select firing squad as the
method for execution,

. EMM &//4%2 g

Brad Keith S:gm

I, Brad Keith Sigmon, pursuant to Section 24-3-530, South Carolina Code of Laws, 1976 as amended,
hereby elect lethal injection as the method for execution. By my signature below I select lethal injection as
the method for execution.

S/

Brad Keith Sigmon Date
WITNESSES:
Witfless ature Date

ess Signature Date

il e o
o ottt 2 o o o

3 JACQL
JELINE MU
MY\M( g Notary Public RRELL

Sou:h Carolina

I
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IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF SOUTH CAROLINA
No. 3:25-cv-00199-JDA

MARION BOWMAN, IR,
Plaintiff,
CAPITAL CASE

V.

EXECUTION SCHEDULED
JANUARY 31, 2025

BRYAN P. STIRLING, in his official capacity
as the Direcior of the South Carolina Department
of Corrections, and;

HENRY DARGAN McMASTER, in his official
capacity as Governor of the State of South
of South Carolina,

Defendants.

L L i i

DECLARATION OF JOSEPH F. ANTOGNINI, M.D., M.B.A.

JOSEPH F. ANTOGNINI, does hereby declare and say:
1. My name is Joseph F. Antognini. I am a medical doctor, board-certified
in anesthesioclogy. I received a B.A. degree from the University of California,
Berkeley in Economics in 1980. I received my M.D. degree.from the
University of Southern California in 1984. I also received an M.B.A. from
California State University, Sacramento in 2010. I was previously the
Director of Peri-operative Services at the University of California, Davis
Health System and a Professor of Anesthesiology and Pain Medicine and
Professor of Neurobiology, Physiology and Behavior at the University of

California, Davis. I am licensed to practice medicine in the State of
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California. I have over 30 years of experience practicing anesthesiology since
1984 when I began my residency at the University of California, Davis
Health System. I am the author or co-author of over 200 publications
(papers, abstracts, book chapters, etc.). My area of research has focused on
anesthetic mechanisms, specifically related to where anesthetics produce
unconsciousness, amnesia and immobility. I currently perform clinical
research, and I am Chief Scientific Officer for a small pharmaceutical
company that develops new anesthetics. A true and correct copy of my
curriculum vitae is attached hereto as Exhibit A.
2. I have reviewed, and am familiar with, the allegations made in the
Motion for Injunctive Relief, Marion Bowman, Jr. v. Bryan P. Stirling and
Henry Dargan McMaster, No. 3:25-cv-00199-JDA, dated January 13, 2025, and
additional information in the documents described below.

Scope of Engagement
3. I have been asked to render expert opinions in the fields of general
medicine and anesthesiology, especially regarding the use, actions and
efficacy of pentobarbital, in relation to South Carolina’s lethal injection
protocol, and the effectiveness of the procedures therein. This declaration
contains a complete statement of my opinions, and the basis and reasons
therefore, including the facts or data I have considered in forming them. I

may supplement this declaration as appropriate. The opinions that I do
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provide are within my field of anesthesiology and such fields as are
necessarily related to anesthesiology, including general medicine,

pharmacology and physiology, and fall within the scope of my expertise. All

“opinions expressed herein are stated to a reasonable degree of medical and

scientific certainty unless otherwise noted.

Materials Reviewed

4. I have conferred with attorneys for Defendants. Among the documents
I have reviewed in connection with this case are: South Carolina’s execution
protocol; Plaintiff's Motion for Injunctive Relief (dated January 13, 2025);
publications and materials listed in the “References Cited” section; the
declaration of Dr. David Waisel (dated January 10, 2025); the affidavit of
Bryan P. Stirling, dated January 7, 2025; the affidavit of Dr. Michaela
Almgren, dated August 31, 2024; and the autopsy report on Richard Moore.
5. Should additional documents or information be provided to me for
review and analysis, ] may take those additional materials into account, and
modify and/or supplement my opinions accordingly. IfI am present at
hearings and/or trial in this case, I may take into account any testimony or
other evidence to the extent related to my opinions and modify and/or
supplement my opinions accordingly. In performing my analysis, I have

relied on my professional training, education and experience. The opinions

ab
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presented in this declaration are my opinions and mine alone. I have
reviewed and considered documents and information and identified those
materials above. These documents and other information that I reviewed
and considered are of a type reasonably relied upon by experts in the field of
anesthesiology, general medicine, physiology and pharmacology in forming
opinions or inferences on questions in this area. My fee schedule for this
engagement is: $575/hour for phone consultation, research, declaration
preparation; $675/hour for deposition; $7000/day for courtroom appearance;
$287/hour for travel time plus travel expenses at cost.

6. I have testified and submitted expert reports in the following cases in
the past four years: 1) I have submitted reports and given testimony In the
Matter of the Federal Bureau of Prisons’ Execution Protocol Cases (No. 19-mc-
00145-TSC); 2) I have submitted reports and have testified in Glossip et al. v.
Chandler et al., Case No. CIV-14-665-F, in the United States District Court
for the Western District of Oklahoma; 3) I have submitted reports and have
testified in Bigler Stouffer. v. Scott Crow, Case No. 21-¢v-1000-F, in the
United States District Court for the Western District of Oklahoma; 4) I have
submitted reports and have been deposed in Terry Lynn King v. Tony Parker,
Case No. 3:18-cv-01234, in the United States District Court for the Middle
District of Tennessee; 5) I have submitted reports and testified in Michael

Nance v. Oliver & Caldwell, Case No. 1:20-CV-107-JPB, in the United States
4
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District Court for the Northern District of Georgia, Atlanta Division; 6) 1
have submitted reports and testified in Kenneth Eugene Smith v John Q.
Hamm, 2:22-cv-00497-RAH, in the United States District Court for the
Middle District of Alabama; 7) I have submitted reports and been deposed in
Martin v Oliver & Caldwell, 1:18-cv-4615-MLB in the US District Court,
Northern District of Georgia, Atlanta Division; 8) I have submitted a report
and been deposed in Miller v. Marshall et al. 2:24-cv-197 in the United States
District Court for the Middle District of Alabama; 9) I have submitted a
report and testified in Grayson v. Hamm et al., 2:24-cv-00376-RAH-KFP in
the United States District Court for the Middle District of Alabama.

Discussion

7. The intravenous administration of five (5) grams of pentobarbital
causes rapid unconsciousness followed by respiratory .arrest, cardiovascular
collapse and death. After intravenous injection of 5 grams pentobarbital,
concentrations of pentobarbital in the body will far exceed the lethal
concentrations—see Table 1, package insert for pentobarbital in References
Cited and extrapolating from data of Ehrnebo (1974). Once respiratory
depression and respiratory arrest occurs within 1-2 minutes, the unconscious
inmate then begins to use up the oxygen stores in his body. Before all the
oxygen is used, however, the heart will be affected, will begin to slow and will

then have periodic irregular beats. It likely will take several minutes before
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the heart stops all together. At that point, death is declared. This process, as
described, is irrefutable. It is based on the known actions of pentobarbital
and sound pharmacological and physiological principles, and the known

effects of these doses of pentobarbital in lethal injection executions.

8. Pentobarbital administered to humans results in unconsciousness in
20-30 sec, on average,! and this effect is dose dependent, with greater doses
(>5 mg/kg) having onset times in the 20 sec range (Dundee, 1957). In a 100-
kg person (about 220 pounds), this dose would be 500 mg, which is only 10%
of the dose used in the South Carolina lethal injection protocol. At this point,
pulmonary edema, if it occurs at all during the execution (as opposed to post-
mortem lung changes), would not set in because it would only result from a
much larger dosage (i.e. an overdose).2 As the additional 4500 mg of
pentobarbital is administered, the inmate would have progressive brain
depression, with electrical brain silence occurring, followed by cardiovascular
collapse, as noted above. Before becoming unconscious, the individual would

not feel the sensations of pain, suffocation or air hunger. And the inmate

1 It is important to note that the time to unconscicusness depends on the speed with which the drug is administered
and when the “clock starts”. For example, my estimate for 20-30 sec is based on when a clinical dose of
pentobarbital has actually entered the person, not when the drug begins to enter the IV tubing.

2 Clinical doses of barbiturates, such as thiopental and pentobarbital, cause unconsciousness, but not pulmonary
edema. If clinical doses of these drugs caused pulmonary edema, the drugs would have been abandoned soon after
their introduction in the 1930s.
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would not feel the sensation of pain, suffocation or air hunger after becoming

unconscious.

9, These actions of pentobarbital are consistent with data published by
Aleman et al., (2015), a study discussed in the recent US Supreme Court case
Bucklew v. Precythe, No. 17-8151 (decided April 1, 2019). In the Aleman
study, horses were administered large, lethal doses of pentobarbital, with a
mean time of infusion of 47 seconds, and the horses developed
electroencephalographic brain silence (i.e., flat line) at a mean of 53 seconds
after the initiation of the infusion, that is, EEG silence occurred on average, 6
seconds after the infusion finished. Because loss of consciousness occurs
before EEG silence, these data fit with a time frame of 20-30 seconds for loss

of consciousness after the initiation of the pentobarbital infusion.

10. In a similar study (Buhl et al., 2013), the time to collapse (when the
horses went from standing to falling to the ground, and which is considered to
be the onset of unconsciousness) was about 27 seconds (the average of the
means of the four groups studied; see their table 2) after the initiation of the
infusions. They also noted that respiratory arrest occurred simultaneously

with falling to the ground in most horses (274 paragraph in discussion).

11. These studies cited above collectively lead to the conclusion that

intravenous pentobarbital administered at 5 grams would cause rapid onset
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of unconsciousness, followed by coma, respiratory arrest, circulatory collapse

and death.

12. Thiopental and pentobarbital are equipotent (Barron & Dundee, 1961).
For example, 100 mg of thiopental has the same effect as 100 mg of
pentobarbital, 500 mg of thiopental has the same effect as 500 mg of
pentobarbital, and so forth. Thus, studies reporting on the effects of

thiopental can be used to infer the effects of pentobarbital.

13. Both thiopental and pentobarbital cause brain suppression (including
suppression of electrical activity in the brain as measured with the
electroencephalogram, EEG). The dose at wihich EEG silence begins to occur
is about 17 mg/ke, based on studies utilizing thiopental infused over 10-15
minutes (Buhrer et al., 1992; Hung et al., 1992). But, in the setting of an
execution, pentobarbital would be infused more quickly and at a greater dose
than that described in Buhrer et al. Five (5) grams (equivalent to 5000 mg) of
pentobarbital administered to a 100-kg person (approximately 220-lbs
person) is 50 mg/kg, and about 71 mg/kg in a 70 kg person, doses that far
exceed 17 mg/kg. Thus, EEG silence would be expected to occur within 60
seconds after initiation of pentobarbital infusion, consistent with the data

reported by Aleman et al.
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14. The State of Georgia has executed at least 24 inmates in the past
decade using pentobarbital, and these times to death were submitted as
evidence in Martin v. Ward & Ford, No. 1:18-cv-04617-MLB, in which both
Dr Waisel and I were expert witnesses.? The times between initiation of
pentobarbital infusion and time of death reported for 24 executions ranged
from 8 to 27 minutes, with an average of about 14 minutes. These times
comport with what I would expect with 6 grams of pentobarbital
administered according to the South Carolina protocol. The longer times
between pentobarbital administration and time of death are most likely
related to the process by which death is declared related to cessation of
electrical heart activity. The electrocardiogram (ECG) measures electrical
heart activity and in the process of dying the heart may have occasional
electrical activity for many minutes after complete cardiovascular collapse
and respiratory arrest. The amount of time it takes for the heart to stop can
be variable, so the ranges reported for these 24 executions are not surprising
and do not indicate any problems with the way in which the Georgia protocol

is implemented.45

3 Dr. Waisel considered and discussed these times in his May 10, 2024 report submitted to the Court, as did I in my
report dated April 10, 2024,

4 Also, during an execution there is an additional variable amount of time between when the heart
stops beating and when time of death is determined. The physician must wait a variable amount of
time after the last heartbeat to ensure he or she has actually observed the “last” heartbeat. This time
might be 1-2 minutes or longer, depending on the physician. Then, the physician enters the chamber,
examines the inmate for signs of life, and declares the time of death.

5 The Georgia method of lethal injection execution and the South Carolina method are similar

al1
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15. Inthe Aleman study, horses administered pentobarbital developed
asystole (cessation of the heartbeat) in the range of 5.5 to 16.3 minutes (a
ratio 16.3/5.5 = 3), and in the Buhl study the range was 3.3 to 20 minutes
(based on the data in their Figure 2; ratio 20/3.3 = 6). The ratio of the times to
death (longest/shortest) in the 24 executions is 27/8 = 3.4, like those found in
the Aleman and Buhl studies. Taken together, these execution times and the

animal studies indicate that variability is the norm, not the exception.

16. Intravenous administration of 5 grams of pentobarbital would cause
profound brain depression and unconsciousness well before any lung

congestion and pulmonary edema forms.

17. Whether pentobarbital causes pulmonary edema directly, or indirectly
as a natural consequence of the dying process, is immaterial because the
inmate would be profoundly unconscious, to the point of electrical brain
silence. Furthermore, it is unclear how much of the pulmonary edema and
lung congestion found at autopsy is due to post-mortem changes.

18. More recent studies in humans using post-mortem computed
tomography (PMCT) show that fluid accumulates in lung over time in the
post-mortem period (Shiotani et al., 2011). Shiotani et al. write in their

concluding paragraph: “PMCT findings of the lung are not fixed and change

regarding procedures and administration of pentobarbital.

10
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with the passage of time after death in accordance with progression of

postmortem changes (pulmonary congestion and edema) in the corpse.”

19. Likewise, fluid accumulation in the airways increases during the post-
mortem period (Ishida et al. 2014); these authors showed that fluid
accumulated in the airways (main bronchi) as the interval between death and
PMCT increased. This fluid accumulation is akin to the fluid that has been
found at autopsy in inmates executed by lethal injection.

20. Published data on how post-mortem pulmonary edema and lung
congestion occur and progress is based in large part on animal studies.
Durlacher et al. (1950) examined post-mortem changes in rabbit lungs after
various causes of death, including pentobarbital overdose. They found that
lung weight increased as the time between pentobarbital-induced death and

autopsy increased, as shown in their table 2:

Tasty 2
Errect oF InTERVAL AFTER SAcRIvICE Bv NEMBUTAL (10D M6./k6.) on Luxc WEGHT

Interval Number Lung weight
after of per kilo
sacrifice Treatment atitmals = S.E. yean
Grams
Immediate 5 383 = 27
1 haurs Cannula in trachea 5 542 x 358
2 hours Cannula in trachea 5 709 = 139
3 houes Cannula in trachea 19 0.46 = .62
4 hours Cannula in trachea L1 1088 = 1.33
6 hours Cannula in trachea 5 1095 = 74

Note that lung weight increased when comparing lung weight at immediate

autopsy to lung weight at 1, 2, 3, 4 and 6 hours after death, indicating that
11
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lungs can develop edema after death. These researchers (and others$) also
found that, for a variety of causes of death, lung weight increased as the
interval between death and autopsy increased (see table 1 in Durlacher et al.,
1950). These data indicate that post-mortem edema formation is a
generalized phenomenon and is not specific to drug overdose Thus, the
animal data indicate that all of the pulmonary edema and lung congestion
found at autopsy in inmates executed by lethal injection could be generated

post-mortem.

21. Frothy fluid and foam are sometimes found in humans and animals
after death, and there is evidence that this froth can occur immediately prior
to death (in the period from apnea to cardiac death; see Swann 1964) and
after death.” Thus, the finding of froth in inmates who were executed by

lethal injection does not indicate that this froth was generated ante-mortem.

29. Post-mortem froth and foam could be generated by the release of gasses
from the lung tissues and interacting with the lung surfactant, a substance
that, during life, keeps alveoli (small lung units, or air sacs) open. Related to

this issue, Pattle (1955) wrote that “....oedema foam is thus not produced by

6 Spe Acta Scandinavica Medica 1964 in References Cited

7 Animals (rabbits) made uremic (kidney failure) and who subsequently developed pulmonary edema
were found to not only have increasing lung weights as the period between death and post-mortem
exam increased, but the presence of froth was found in animals that had later post-mortem exams,
while none was found upon immediate post-mortem examination. See Acta Scandinavica Medica
1964 in References Cited

12
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agitation of the cedema fluid with air during respiration; it can only have
been formed by air originally in the fine air spaces of the lung being broken
up into bubbles and afterwards expelled into the bronchi and trachea.” Thus,
the post-mortem finding of froth in inmates who were executed by lethal
injection does not conclusively indicate that this froth was generated ante-

mortem, or by conscious attempts to breathe.

23. The presence of pulmonary edema at autopsy is a common and non-
specific finding and is associated with variety causes of death (Saukko &

Knight, 2004; Sogawa et al., 2014).8

24. The witnesses to the executions of Freddie Owens and Richard Moore
describe what would be expected from lethal injection of pentobarbital (see
links to the press conferences cited in the References section). In the Owens
execution, Owens appeared to be conscious for about 1-1.5 minutes after
initiation of the pentobarbital, followed by deep breathing akin to snoring,
then shallow breathing. No movement occurred after about 6 minutes
following the initiation of the pentobarbital. In the Richard Moore execution,
several deep breaths started about 1 minute following the initiation of the

pentobarbital, followed by shallow breathing, with no movement observed

8 Saukko & Knight: Knight's Forensic Pathology, 3rd Edition, page 356: “Pulmonary ocedema is such
a common and non-specific phenomenon in a whole range of fatal conditions that it has little
diagnostic significance.”

13
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after about 3 minutes. These observations comport with what I would expect

to occur following a lethal dose of pentobarbital.

25. In his declaration Dr. Waisel lists several opinions that are not well-
founded and are based on faulty reasoning and erroneous interpretation of
the data and events.? In section V.7 of his declaration, he opines that a
properly administered dose of pentobarbital should eliminate breathing in
less than one minute, but he ignores important factors. For example, the
speed with which the drug is administered impacts responses to the drug,
with slower administration causing longer times for drug effects to occur.
Also, the presence of agonal breaths, which are the last “gasps” that a person
or animal takes immediately prior to death, prolongs the time to apnea (lack
of breathing). In my opinion, breathing efforts can occur for a few minutes
after the pentobarbital has been administered, however, these breathing

efforts will become shallow in the few minutes after drug administration.

26. In section V.8 Dr. Waisel states that it is “physiologically and
pharmacologically impossible for Mr. Moore to remain alive for ten minutes
after a dose of five grams of fully-potent pentobarbital, unless that dose was

not delivered completely”. Dr. Waisel completely ignores the expected effect of

9 As an aside, Dr. Waisel discusses in section V.2 of his declaration the hypothetical administration of a barbiturate
at a dose of 350 mg/kg, which is clearly a typographical error. But because the reader is left wondering what dose he
meant to write, Dr. Waisel’s reasoning is further muddled.

14
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the pentobarbital and the practical aspects of the execution process. As
outlined above, the heart can have occasional beats for many minutes after
pentobarbital is administered (as long as 20 minutes between drug
administration and loss of cardiac electrical activity—see Buhl et al., 2013).
While the inmate is deeply unconscious, the person who declares death will
not do so until a waiting period after the electrocardiogram is “flatline”, e.g.,

there is no electrical activity of the heart.

27. In section V.9, Dr. Waisel opines that Mr. Moore “consciously
experienced feelings of drowning and suffocation during the 23 minutes that
it took to bring about his death”. Dr. Waisel completely ignores the effects of
the lethal doses of pentobarbital used. Dr. Waisel expects the reader to
believe that the massive dose of pentobarbital will not cause unconsciousness
but will result in “sudden” death at minute 23. If Mr. Moore was conséious
and drowning in his own fluids then why didn’t he move prior to minute 23?
Why didn’t he breathe fast, as would be expected if he was awake and had
pulmonary edema? The answer to both questions is that Mr. Moore was

profoundly unconscious from the pentobarbital.

28. Dr. Waisel also questions the need for an additional 5-grams of
pentobarbital in the Moore execution. As noted above, it would not be

unexpected that some electrical activity of the heart persisted after 10

15
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minutes, so a second 5-gram injection was probably used for that reason. The
witnesses to the Moore execution reported that Mr. Moore did not move after
about 3 minutes, so Mr. Moore likely was profoundly unconscious at that
point. Also, the pentobarbital concentration found in Mr. Moore at autopsy
(85 mcg/ml) greatly exceeded the lethal level.10In the 24 Georgia executions
using 5-grams pentobarbital, the mean pentobarbital concentration at
autopsy was 38 meg/ml, so the 85 mcg/ml level found in Mr. Moore is
consistent with the administration of a 10-gram dose of pentobarbital, which
refutes Dr. Waisel's claim that an insufficient amount of pentobarbital was

administered.ll

29. In section V.11 Dr. Waisel states that intravenous access in obese
persons might be difficult, but this is true for any patient, and thousands of
obese patients have surgery every day after the successful placement of an

Intravenous catheter.

Conclusion

30. It is my opinion, to a reasonable degree of medical and scientific
certainty, that 1) the inmate would become unconscious within 20-30 sec
after pentobarbital first enters the inmate, which would be followed by

respiratory arrest, cardiovascular collapse and death; 2) injection of massive

10 The package insert states that 10-15 mcg/ml causes coma, while 15-40 mcg/ml is lethal.
11 In his report of May 10, 2024, Dr. Waisel states he reviewed the toxicology data for these executions.

16
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doses (5 grams) of pentobarbital would not inflict mild, moderate or severe
pain; 3) pulmonary edema, if it occurs ante-mortem, would not be perceived
by the inmate because of the profound brain suppression caused by

pentobarbital.

31. Should additional information become available I reserve the

Date: January 21, 2025

( / Z/
Joseph F. Antognini, M.D., M.B.A.

17
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EXHIBIT A

CURRICULUM VITAE
Joseph F. Antognini, M.D., M.B.A.

CONTACT:

ifantognini@icloud.com

ifantognini@ucdavis.edu

EDUCATION:
1980 University of California, Berkeley (B.A., Economics)
1984 University of Southern California (M.D., Medicine)
2010 California State University, Sacramento (M.B.A., Business)

INTERNSHIP/RESIDENCY:

1984-1987 Anesthesiology, UC Davis Medical Center
1986-1987 Chief Resident
PROFESSIONAL POSITIONS:
6/24-present Chief Scientific Officer/Interim Chief Medical Officer
Expanesthetics, Inc
Davis, CA
1/22-present Principal Investigator

Next Level Clinical Trials, LLC
West Covina, CA

1/22-present Sub-Investigator
SmartCures Clinical Research, LLC
Anaheim, CA

7/22-present Sub-Investigator

Long Beach Clinical Trials, LLC
Long Beach, CA
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7/17-present Director Emeritus
University of California, Davis

2015-present Clinical Advisory Board
Expanesthetics, Davis, CA

9/21-7/23 Surgical Wound Specialist
Advantage Surgical and Wound Care
El Segundo, CA

1/20-12/22 Adjunct Faculty
Los Medanos College
Pittsburg, CA

1/20-5/20 Adjunct Faculty
Holy Names University
Oakland, CA
8/16-11/19 Physician Surveyor

The Joint Commission
Oakbrook Terrace, IL

2011-2020 Clinical Professor of Anesthesiology and Pain Medicine
(Volunteer Clinical Faculty appointment)
University of California, Davis—School of Medicine

11/10-6/16 Director of Peri-operative Services
UC Davis Health System
7/00-7/11 Professor of Anesthesiology and Pain Medicine12

(with tenure)
Department of Anesthesiology and Pain Medicine
University of California, Davis—School of Medicine

12/02-7/11 Professor of Neurobiology, Physiology and Behavior
(with tenure; WOS appointment)
College of Biological Sciences

12 My research publications place me in the top 1.5% of scientists worldwide based on number of
citations of my papers (October 2023 data-update for "Updated science-wide author databases of standardized
citation indicators" - Elsevier BV (digitalcommonsdata.com) accessed 5-17-2024). Also, [ am in the category
of “outstanding scientist” based on the h-index (h-index = 42 as of 1-9-25, with =5600 citations according
to Google Scholar). The h-index is a measure of how often a person’s work is cited. See: Hirsch JE. An
index to quantify an individual's scientific output. PNAS 2005; 103:16589-572
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University of California, Davis
11/98-7/10 Vice Chairman, Director of Research

11/98-3/02 Director of Malignant Hyperthermia Diagnostic Laboratory
Department of Anesthesiology

7/96-7/00 Associate Professor (with tenure)
Department of Anesthesiology
University of California, Davis—School of Medicine

10/91-6/96 Assistant Professor
Department of Anesthesiology
University of California, Davis—School of Medicine

7/87-9/91 Staff Anesthesiologist (Private Practice)
American River Hospital
Department of Anesthesiology
Carmichael, CA

7/87-9/91 Assistant Clinical Professor (volunteer)
Department of Anesthesiology
University of California, Davis—School of Medicine

LICENSURE & CERTIFICATIONS:

State of California #G55662 {expires 7-31-2025)

State of Georgia #100252 (expires 7-31-2025)

DEA certificate BA0948870 (expires 6-30-2027)

Diplomate, National Board of Medical Examiners (1985)

Diplomate, American Board of Anesthesiology (1989; Life-time, not time limited)
Certificate of Recertification, American Board of Anesthesiology (1999, 2009)
Certified Yellow Belt, 2017

PROFESSIONAL SOCIETIES AND RECOGNITION:

American Society of Anesthesiologists 1987--present

California Society of Anesthesiologists 1987—present

Fellow of the American Society of Anesthesiologists 2018—present

ADVOCACY

ASA Grassroots Network (ASA Team 535) 2018
ASAPAC Donor—2018

FAER Donor—1999-2022

RESEARCH INTERESTS:
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Mechanisms of anesthesia; factors influencing anesthetic requirements; OR efficiency

AWARDS AND HONORS
Dean’s Mentoring Award, UC Davis School of Medicine, 2006
Associated Students of UC Davis “Excellence in Education Award” College of Biological

Sciences, 2007

Associated Students of UC Davis “Excellence in Education Award” Outstanding

Educator, 2007

Foundation for Anesthesia Education and Research, Mentor Academy, 2008
Phi Kappa Phi Honor Society, 2010

GRANTS

1.

UC Davis Faculty Research Grant 1991-92—The effect of intrathecal aspirin on
anesthetic requirements in rabbits, $2500

2. UC Davis Faculty Research Grant 1993-94-—-Validation of a preferentially
anesthetized goat brain model, $1500

3. Foundation for Anesthesia Education and Research 1994—Determination of gross
anatomic sites of anesthetic action, $25,000 ($25,000 matching departmental
funds)

4. UC Davis Faculty Research Grant 1994-95—The effects of general anesthesia on
cerebral blood flow patterns as assessed by functional magnetic resonance
imaging, $1500

6. UC Davis Faculty Research Grant 1996-97—The effect of differential isoflurane
delivery to brain and spinal cord on inhibitory and excitatory output from the brain,
$10,000

6. Foundation for Anesthesia Education and Research 1997-99—The effect of
differential isoflurane delivery to brain and spinal cord on inhibitory and excitatory
output from the brain, $70,000 ($70,000 matching departmental funds)

7. NIH R01 GM57970 Brain and Spinal Cord Contributions to Anesthetic Action 8/98-
4/02 (Priority Score 120, Percentile 1.0). Total costs $713,026

8. NIH R0O1 GM61283 Anesthetic Effects on Sensorimotor Integration 2/01-2/06
(Priority Score 194, Percentile 16.9). Total costs $672,791

8. U.C. Davis Faculty Research Grant. Indirect effect of isoflurane and lidocaine on
EEG activation. 7/1/01-6/30/02, $4,000

10.  NIH R01 GM57870-4A1 Brain and Spinal Cord Contributions to Anesthetic Action
4/02-12/05 (Priority Score 197, Percentile 20). Total costs $1,284,689

11.  NIH 3R01GM057970-05S1 Brain and Spinal Cord Contributions to Anesthetic
Action. Minority Supplement grant. 7/03-7/04. Total costs $55,932

12.  NIH P01 GM47818 Anesthetic Effects on Spinal Nociceptive Processing 8/04-7/09
(Priority Score 185). Total costs $804,325

13. NIH R01 GM61283A1 Anesthetic Effects on Sensorimotor Integration 12/05-12/9
(Priority Score 158, Percentile 9). Total costs $748,432

TEACHING
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1. Resident lectures on neurcanesthesia, anesthetic mechanisms, malignant
hyperthermia, neuromuscular blocking drugs, volatile anesthetics, anesthesia
research. 1991-2019

2. Anesthesiology Department Journal Club 2013-2016

3. UCSF Changing Practice of Anesthesia—Faculty. September 2014: Peri-
operative Medicine and Healthcare Reform: Challenges and Opportunities for

Anesthesiology

Graduate:

Guest lecturer for NPB 219 (E. Carstens, Instructor). 1998-2003
Guest lecturer for NPB 112 (E. Carstens, Instructor). 2001-2008

Guest lecturer for first year medical students—pain physiology 2002-2003

Facilitator, Application of Medical Principles 2002-2008

Guest Lecturer, 210B (Systemic Physiology) January 2006

[nstructor of Record, Applied Physiology and Pharmacology 2007, 2008

Undergraduate:

NPB 10—Elementary Human Physiology (4 units). 2001-2009

Freshman Seminar: The Supreme Court and You. (2 units) 1998-2010

Human Physiology (Los Medanos College) 2020
Biology of Health (Los Medanos College) 2020-22

Epidemiology (Holy Names University) 2020

MENTORED STUDENTS, RESIDENTS AND POST-DOCTORAL SCHOLARS

LONDAAON~

Kevin Schwartz, M.D.
Michael Borges, M.D
Agi Melton, M.D.
Etsuo Tabo, M.D.
Steven Jinks

Chris Simons

Xiao Wei Wang, M.D.
Xiaoguang Chen, M.D.
Makoto Sudo, M.D.

10.Satoko Sudo, M.D.
11. Alison Fitzgerald
12.Andrew Hall

Resident

Resident

Resident

Post-Doctoral Scholar
Graduate Student
Graduate Student
Post-Doctoral Scholar
Post-Doctoral Scholar
Post-Doctoral Scholar
Post-Doctoral Scholar
Undergraduate Student
Undergraduate Student
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1993
1994
1994
1997
1998-2001
1998
1999
2000
2000
2000
2000-2001
2001
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13. John Matrtin, M.D. Resident 2001
14. Steve Jinks, PhD. Post-Doctoral Scholar 2001-2004
15. Jason Cuellar, BS Graduate Student 2003-2004
16. Linda Barter, MsVM  Graduate Student 2004-2007
17. Mashawn Orth Graduate Student 2004-2005
18. Carmen Dominguez, MD Assistant Professor 2003-2005
19. Lauire Mark Undergraduate Student  2005-2006
20. Matthew LeDuc Medical Student 2005
21. Toshi Mitsuyo, M.D.  Post-Doctoral Scholar 2004-2005
22. Kevin Ng, M.D. Resident 2005-2006
23. JongBun Kim, M.D. Post-Doctoral Scholar 2006
24, Sean Shargh Undergraduate Student  2006-2007
25. Aubrey Yao, M.D. Resident 2006-2007
26. Alana Sulger Undergraduate Student  2006-2007
27. Gudrun Kungys, M.D. Resident 2007-2008
28. Jason Talavera Medical student 2007
29. Onkar Judge Medical student 2008
30. Andrew Cunningham Undergraduate Student 2008
31. Lauren Boudewyn Undergraduate Student 2008
32. Austin Kim Undergraduate Student 2008
33. Jason Andrada Graduate Student 2009-2010
34. Jun Ye Graduate Student 2014-2015
35. Reihaneh Forghany  Resident/Faculty 2018-2021

SPECIAL ACTIVITIES:

Staff Anesthesiologist, American River Hospital, 1987-1992

Medical Advisor, CMT International (Charcot-Marie-Tooth), 1991-2000
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Director, Case Conferences, Department of Anesthesiology, April-June, 1992
Proctor, Medical Board of California, 1992
Staff Membership, Sutter Davis Hospital, Davis, CA, 1992-1995

Consultant, Malignant Hyperthermia Hotline, Malignant Hyperthermia Association of the
United States (MHAUS), 1992-2002

Associate, UC Davis Diagnostic Malignant Hyperthermia Laboratory, 1992-2010

Member, Subcommittee on Experimental Neuroscience and Biochemistry, American
Society of Anesthesiologists, 1996

Finance and Executive Committees, UC Davis Department of Anesthesiology, 1996-2002
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Quality Assurance Committee, U.C. Davis Department of Anesthesiology, 1998-2004

Course Director, Annual U.C. Davis Anesthesiclogy Update (CME meeting), 1996-2003
California Society of Anesthesiologists: Educational Programs Committee, 1998-2000

Coordinator, Grand Rounds, Department of Anesthesiology, 1996

Professional Billing Workgroup, U.C. Davis, 1996-98

Question Writer, American Board of Anesthesiology, 1898-2001

Member, UC Davis Animal Care Committee, 2000-2003

Member, UC Davis School of Medicine Personne! Committee, 2003—2007; Chair 2007
Member, UCD Committee on Academic Personnel (Appeilate Sub-committee) 2009-11
Management Advisory Committee, Department of Anesthesiology, 2007

Ad Hoc Reviewer for Anesthesiology, Hospital Topics, Journal of Clinical Anesthesia,
Journal of Comparative Neurology, Regional Anesthesia and Pain Medicine, Pain, Brain
Research, Journal of Neuroscience, Anesthesia and Analgesia, British Journal of
Anaesthesia, Neuroscience, Cephalgia, Neuroscience Letters, Journal of
Chromatography, Basic & Clinical Pharmacology & Toxicology, Therapeutics and Clinical
Risk Management.

Member, VA Merit Review Subcommittee, Alcohol and Drug Dependence, 2002-2005

Editor, American Board of Anesthesiology/ American Society of Anesthesiologists In-
Training Examination 2003-2008

Associate Editor, Anesthesiology 2005—2011
Faculty Executive Committee, School of Medicine 2009-2010
Chair, Faculty Executive Committee, School of Medicine 2010-2011

Member of various hospital committees 2011-2016: Medical Staff Executive Committee,
Quality Safety Committee, OR Committee, Surgical Services Steering Committee,
Hospital Billing Group

BIBLIOGRAPHY

EDITED BOOKS

1, Antognini JF, Carstens EE, Raines DE. Neural Mechanisms of Anesthesia,
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Humana Press, Totowa, NJ, 2002.

PUBLICATIONS
1. Antognini JE. Anaesthesia for Charcot-Marie-Tooth disease: a review of 86 cases.

10.

11.

Canadian Journal of Anaesthesia 1992; 39(4):398-400.

Antognini JF and ND Kien. Cardiopulmonary bypass does not alter canine
enflurane requirements. Anesthesiology 1992; 76:953-957.

Antognini JF. Intrathecal acetylsalicylic acid and indomethacin are not analgesic
for a supramaximal stimulus. Anesthesia and Analgesia 1993; 76:1079-1082.

Antognini_JF.  Hypothermia eliminates isoflurane requirements at 20°C.
Anesthesiology 1993; 78:1152-1156.

Antognini JF and GA Gronert. Succinylcholine causes profound hyperkalemia in
hemorrhagic, acidotic rabbits. Anesthesia and Analgesia 1993; 77:585-588.

Melton AT, JF Antognini and GA Gronert. Prolonged duration of succinylcholine
in patients receiving anticonvulsants: evidence for mild up-regulation of
acetylcholine receptors? Canadian Journal of Anaesthesia 1993; 40(10):939-942,

Antognini JF and K Schwartz. Exaggerated anesthetic requirements in the
preferentially anesthetized brain. Anesthesiology 1993; 79:1244-1249.

Antognini JF and PH Eisele. Anesthetic potency and cardiopulmonary effects of
enflurane, halothane, and isoflurane in goats. Laboratory Animal Science 1993;
43(6):607-610.

Antognini_JF.  Splanchnic release of potassium after hemorrhage and
succinylcholine in rabbits. Anesthesia and Analgesia 1994; 78:687-690.

Antognini_JF, M Anderson, M Cronan, JP McGahan and GA Gronert.
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Journal of Ultrasound in Medicine 1994; 13:371-374.

Antognini JF and ND Kien. A method for preferential delivery of volatile
anesthetics to the in situ goat brain. Anesthesiology 1994; 80:1148-1154.
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21.

Antognini JF, BK Lewis and JA Reitan. Hypothermia minimally decreases nitrous
oxide anesthetic requirements. Anesthesia and Analgesia 1994; 79:980-982.

Borges M and JF_Antognini. Does the brain influence somatic responses to
noxious stimuli during isoflurane anesthesia? Anesthesiology 1994; 81:1511-
1515.
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of isoflurane is independent of peripheral anesthetic effects. Anesthesia and
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Antognini JE. Creatine kinase alterations after acute malignant hyperthermia
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hypertonic saline improves organ perfusion in burned rats. Anesthesia and
Analgesia 1996; 83:782-788.
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Antognini JF, PH Eisele and GA Gronert. Evaluation for malignant hyperthermia
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requirements. Medical Hypotheses 1997; 48:83-87.
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Journal of Clinical Anesthesia 1997; 9:1-3.
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mechanical and electrical stimuli using functional magnetic resonance imaging.
Human Brain Mapping 1998; 6:150-59.
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36
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38.

39.

40.
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42.

delivery of isoflurane to head and torso on lumbar dorsal horn activity.
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1998; 87:1450-2.

Antognini JF, E. Carstens. Macroscopic sites of anesthetic action: brain versus
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Anesthesiology 1999; 90:208-14.

Antognini JF, E Carstens, V Buzin. Isoflurane depresses motoneuron excitability
by a direct spinal action: an F-wave study. Anesthesia and Analgesia 1999;
88:681-5.

Jinks S, JF Antognini, E Carstens V Buzin, C Simons. [soflurane can indirectly
depress lumbar dorsal horn activity via action within the brain. British Journal of
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Antognini JF, E Carstens. Isoflurane blunts electroencephalographic and
thalamic/reticular formation responses to noxious stimulation in goats.
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separately inflected?

A . They were individually inflected..

Q All right. Now, let's look at the item number one,

and tell us what that ig? -

A . Item number one is here to the.left forehead.

That's a laceration. . The tear in the:skin-is”this
inverted y-shaped tear, -and.the area of - darkening around

it.is.the. abrasion of the skin, or the scratching of the

. 8kin. caused by the striking object. This is a

laceration that's approximateiy one inch in length. &And
it extends through.the full thickness of the skin Of the
scalp hgre and ektendS'down to underlying bone. |

Q ' And was there any fracture underlying that?

A.. No, sir,.there was not.-

Q All right. And then numﬁer two is ~- well, let me
go:back just.a second. Did you — weil, go ahead.
Number two; talk: about number two, the fracture there.

A  laceration mumber two is'rightjhéie»at.the outér —

called the lateral campus ({(phoneticallyj, or the outside

-of the left eye here. It's a non-full thickness, or.it

doesn't go all the way through the skin, but it's a
partial tear in the skin, and extends down into the soft
tissues here. It was..approximately three quarters of an

inch in Jength. There was no palpable fracture, or I

. .could not feel any break in the bones bengafh that

—
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DR. MICHAEL WARD ~ Direct by Mr. Ariail 1711
laceration.

Q Now, the shaded areas over the eyes, what does that
indicate?

‘A The shaded areas of the eyes are —— are

- peri-orbital, or arourid the eye contusions. They're

bruises. And they're the.résult of blood seeping into
the soft tissues around the eyes as a result of basilér
skull factures, and these are skull factures that --

of =— of the bones of the face behind the eyes and

behind the nose.

Q¢  And when you say the bones behind the face

fractured, what does fractured mean?

A The bones are brbken, and so the bones -~ the bones

behind these structures here, behind the eyes and behind
the nose, penetrated to the cranial vault where the
brain is. 2nd when these are fractured, then blood isl
allowed to seep into the soft tissues of the front part

of the face, so you get these -- these peri-orbital

contusions here.

0 It looks like bruising?

A Yes, it.does. It looks like a black eye.

0 And what was, based on your exémination, the cause
of the fracture of the bones behind the eyes and the

face?

A The blunt force trauma of the head, the multiple
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blows. to. the. head ;e;uiping inﬂmultiple;SKull‘facturés'

of the calvarium, or .the top of.the head:as well- as ﬁhe

bones behind the. face. .. .«

0. All right. Iet's go to number —=-:

A There's one otheér injury on ;his page if you want

to do it,:ﬂ

. Q Oh, I'm sorry. Right.
A. There is an area in the left forehead extending’

. down into the left side of the face, of a little bit-

more faint bruising, or an -~ it's a bruise of the skin.
More than likely this_didwnot-result as a direct bloﬁ to
the skin, At the time of the scene investigation, Mf;.
Larke's head was laying on the left, so that this part -
of his face would be in contact with the. floor... He has

other lacerations and blunt injury to this right side of

.. his face and right side of his head, and- very likely.

. that’ when this side of his head was being impacted, this

side of his head was against the floor causing-this

" bruising to happen.

Q. ~ Okay. Thank you. Looking at what's been marked as
State's Exhibit 22B, and that ~- orient us, if you
would,'whatfwe';e looking at there? -

A . This ig the top of the head. It's a diagram of the

top of the head ofsMra.La:kem It shows what's called .-

the right parietal region .of the skull -- or -of the'.

n— . S—

E PP o e B R O T I T B A T S

ab5




10
11
12
13

14

15,

16

17

18

19
20
21
22
23
24

25

DR. MICHAEL WARD - Direct by Mr. Ariail. 1713

_scalp, three separate lacerations. Numbeq: five, six and

seven.: Number five is -- two of them are obliguely
oriented lacerations. Number five is 1.7 inches in
length. Number six is 1.2 inches in length. And 1.7 is
=bout three-quarters of an inch in ‘length. RAll of them
are full thickness in that they penetrate all the way
through the skin down to ‘the underlying bone. And at
the time of autopsy, I was able to feel boney fractures,
or fractures of the skull, breaks of the bone beneﬁth
these lacerations. A&And each J.S surrounded b_;ali are;xl of
contusion.here; or bruising.

(o} All right.  When you say you.were able to

determine -- feel bone fractures, what does that mean,
when you feel the bone fractures?

A During the autopsy we go through layers. HWe look
at the outer portion of the body, and then we start to
look ét the inside of the body. As we're doing the .
outer portion of -the autopsy we try to anticipate what
we may find. Sg as I'm feeliﬁg with my fingers the -
qepths of these wounds to see¢ if they go all the way
through, to see if there is any underlying injury, I"m
able to feel the bone. And as I move my finger across
th'af..b.o‘ne I- can -feel that ther_e has been a ,break,_ or a |

disruption- of that bone, and I can tell that it's —-

_there's going to be a skull fracture. That certainly
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indicates 'a greéatér ‘amount of forede required to break

. the bone:than it would Be just to- téir the skin.
Q- This. one had’ torn-skin, fractured bone uhderneath

. and the skiill, and thén thé shided ‘area is bruising or

blood collecting?
A- .. That's correct. L

Q- Let me -show.you State's Exhibit Number 22D.

.-A'  State's Exhibit D is a diagram of the right side of

the head of Mr. Larke showing -- starting on the right

side of the forehead and extending back into the

. temporal region, a large laceration of skin which is

‘three inches in length with its surrounding abrasion.

There was a palpable -- there was —— I was able to feel
beneath this laceration a skull fracture as well.

0 So the skull underneath that* wound was ‘also broken?

L That's correct.
0 State's Exhibit Number 22E?

A 22E is a diagram of the left side of the heéad of

. Mr. Larke, showing a laceration in what would be called

the left parietal region, which is one and a half inches

in length. I was not able to feel a- fracture Hssociated

with this one, excuse me, however, it did éxtend all thé
way through the skull down to the ﬁnder;ying bohe, but

there was no palpable fracture that I cduld ‘feel.

‘Q . ~Btate's Exhibit '22C%
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A State's Exhibit 22C is. a diagram of the back

portion of the head of Mr. Larke, showing .two separate

lacerations. .One that's been numbered as number eight,

which is.about one and three-quarter inches in length,
and number nine which is two inches-in ' length. Both of
these are again full thickness. They go all the way
through the skin to the undérlying bone, and each of
them is associated with a skull fracture that I could
feel.

0 A skull fracture related.toxthese also?

A That's. correct.

o] Okay. .Now, So in summary as to these, Mr. Larke
had wounds to.the top of his head, the left side .of his
héad, thé right side of his head, the back of his head,
and front of his head?

A That's correct.

Q Nine total?

A Nine total.

Q In addition to those niné lacerations and related
skull fractures, did you find any other evidence of
injury to his head and neck? |

A  Besides theulacerétiqps that wé.déscribed, there
weré bruises to the tip of each ear, there were ~- there
was a large bruisé involving the left --— ves, fhere is'a

large bruise involving the musculature -beneath the left

ab58
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1 shoulderin this area here.:- And. then there was a

2 bruise on the back ofithe :.:ightr hand. As we took the

3 injuries -- as’ we continued'thé autopsy, went from the

4 outside inward, we saw lacerations to the head. We saw

5 t£he skull fractures that we've described, and these were

6 primarily centered here on-the right side, the back.

7 And these from the right side-extended towards the front

8 to involve the bones of the base of the skull, basilar

9 skull fractures. They went all the way acress so at the
10 time of autopsy you were able to move the hé;a.in such a
11 - way that "these created a hinge-type fracture, in that,
12 the skull was basically almost broken in two.. There

: - 13 were. hemorrhage around the brain called subarachnoid
-14 hemorrhage, which is blood that has collected on the °
15 outer surface of the brain, and there were also bruises
16 of the brain itself beneath these areas oﬁhimpact, as
17 well associated with the skull fractures to the base of
18 the brain —- ‘base of the skull.
19 Q . Did I ask you also as part of this to. prepare what
20 is now marked as State's 22F, a drawing. showing a .
21 sideview, or .cross-section of the skull?
22 A Yes, you-did. .
23 0 Did you review this? Is this accurate as far as
24 relates to this case?
25 | A 1t is.
L
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- saild. contusions:to: the brain, she had hemorthages

overlying'the'brain?'

A~ -That's .corréct.

Q.+ I:have- asked you to loo¥ at what's been mirked as
State's Exhibit: Number 7, thke'bat. 2nd T will ask you
in regard to Mrs. Larkej if the bat, the ‘wounds are
consistent with the ones that ‘you found.on her body?

A Yes, they are. Xeé, they are. N

0 Consistent in that they could have been inflicted
by that object?

A Correct.

0 I will ask.yoﬁ once again, also in regard to the

degree of force that would have been -necessary to

.inflict these wounds on Mrs.: Larke's head?

A Much as to Mr. Larke's head, these are not trivial
swings with this bat. . These are full force, great deal
of energy transmitted, homérun'typé swihgs. - |

Q :All‘right. In your eXam of -- éﬁfopsy, or on the
scene, did you also note any other blunt force injuries
to Mrs. Larke's'body? I'm going to Show’you‘what's been
marked as State's Exhibit Number 21I. This likewise is
a standard form drawing that yoi use?

A That's correct. This is a diagram they shows both
the: front and badck portioh of the Bbdy'of - in this

case representing Mrs. Larke:. The shaded aréas are -
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~bruises of the skin. There is one to. the back of the

left elbow. There are two to the back and innermaspectl
of the left wrist, a bruise to.the inner aspect ——.the
back and inner aspect of the right forearm, and within
the right wrist there is a grouping of bruises and
superficial abrasions, or scratches of the skin.

0 Are those consistent with being called defensive

wounds?

A Yes, they would be.

Q And if you would, based on your examination,

traihing, and experience, demonstrate to the jury how
you believe these most likely occurred in Ms. Larke's
case? .

A The most consistent way to get these type of
injuries, given the trauma or the injuries to

Mrs. Larke's head, would be if she put her arms up
across her head like this, so as she's getting blows to
the top.of her head; they're also impécting the elbow
and the inner aspects of the foreafms and wrists.

Q And coul@ these blows indic;ted by the marks on her
arms, could they have alsc been separate blows from
those shown on the head?

A I believe them to be, yes.

Q - All separate? So that the bruising indicates

. additional blows, in additipn to the ones you found on
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.4Hé héad, or hive ybu foried an opinicn dn that?

A I think that each of the bruises’ t&' the foréarms =--
letts s&& if I can éxplain this. I think.each one of
these is a separate impact to the forearm. I don't

believe I can say whether -each one of these would be ' *

blows 10, 11, 12, 13 and 14, or if they make have

* pecirréd at the ‘sahe time as some of the blows to the

top of the head.

0  All right. BAnd based on the inférmation that you
have obtainéd, and your ex;mination, you say you did-
determine that Mrs. Larke was alive for some period of
time. Do you”héfé-aﬁ’éSEiﬁéfé of how long she may have
been —- surﬁiVed?' |

A .My estimate would be a few minutes; anﬁ vhen
pressed that would be in thé range of three to five

minutes.

Q - How- about Mr. Larke?

. A ' Mr. Larke was face down when he was discovered at

the time Of the scene investigation; -and the blood
pfesent-from his basilar‘skull fractures is going to

probably gravity, and so it's léaking out over his nose

-és‘opﬁbsed to staving in his sihuses. 'He did not have

blood presenf within'his airways.” ATthough there was a
fair amount of blbod'pfeséﬁt'at'tﬁé s¢ene, similar
injuries to Mr. DLiarké as to Mrs. Larke; somewhat similar

taar 4 1y e Nk g e
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circumstances, my estimate would be about the same time,

~a few minutes, three to ﬁive.

Q -Qkay. . Now, Dr. Ward, when you visited the
residence of Mr. and Mrs. lLarke,. it was located in
Greenville County, Eorrecf?
i That's correct;

MR. ARiAIL: .Thank you. Answer any questions thaf
either defense counse; may have. ' | |

THEI COURT: . Mr. Abdalla.

MR. ABDALLA: May I have one, moment, Your Honor,
please? '

CROSS—-EXAMINATION

BY MR. ABDALLA:

Q Good morning, Dr. Ward, it's still morning. As a

matter of fact, we've met previously?

A That's correct.

Q I'm intimated, you have too much education. Now,

.you testified 'about the blunt force frauma. You say

there were approximately nine strikes to each of the
victims in this case, isn't that true?

A .That 's cor;'act .

0 And with regard to Mr. Larke, there was some
bruising, lét me.see 1f I can find the correct exhibit,
i applogizé, State's Exhibit Number 22a, if I.coﬁld show

this to the.witqess, for instance near the eye?






