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Dr. Karagiozis and Mr. Sgaglio with Dr.
Cyril Wecht after being awarded the
ACFEI's Distinguished Member Award
2004 at the October 2004 General
Meeting in Chicago.

Mr. Sgaglio and Dr. Karagiozis perform
an overview of a toxic spill before
entering the scene.
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IN MEMORIAM

This work is dedicated to the many forensic specialists who
toiled in the horrific aftermath of September 11, 2001. These
specialists sifted trough the rubble to find the most minimal
fragments of evidence in the hope of identifying victims whose
bodies had been all but obliterated. Without their dedicated
and relentless work, thousands of survivors would have had
suffered their loss without closure.

Mr. Sgaglio would like particularly to extend personal recog-
nition to Gabrielle Machinist and their mutual friend Bob
Parente. Bob was scheduled to be working in the World Trade
Center on September, 11, 2001. Twenty minutes before arrival,
his train developed mechanical problems, and his commute
was delayed. By the time the train became operational, the
World Trade Center had been razed to the ground. Believing
that Bob had died in the disaster, Gabrielle—who owned a
catering service near Ground Zero—began delivering food and
drink to the weary rescue workers, unasked and unpaid. Even
after discovering that Bob had survived the holocaust, “Gaby”
and her staff continued to walk more than a mile every day to
Ground Zero, sustaining those still working the disaster site.

If the events of September 11 have taught us anything
about the forensics sciences, it is this:

Forensic Science is not about taking down the bad guys.
Forensic Science is about helping the good guys.

September 11, 2001: Rescue workers
stand in shock and awe after the largest
forensic disaster in U.S. history.






FOREWORD

Forensics is the science of explaining what happened, not
of proving guilt or innocence. Accordingly, the duty of
forensic specialists of all types is not to find or arrest a sus-
pect, but to secure and process evidence. Police officers make
arrests, and attorneys prosecute crimes. Forensic examiners
focus on establishing what is evidence, preserving that evi-
dence, and maintaining it in such a manner that when the
time comes for warrants to be served or prosecutions to be
made, the evidence is unimpeachable. This process is vital to
our nation’s judicial system, as evidence that cannot be
properly entered into and presented in a court of law direct-
ly alters and impedes the course of justice.

Forensic investigation was once the sole realm of patholo-
gists, but with the scientific advancements of recent years the
spectrum if professionals involved in forensic investigation
has broadened dramatically. A forensic investigation now
begins when first responder personnel arrive at the scene of
an incident, and critical forensic evidence can be irrevocably
lost if those working the scene don’t recognize and secure
that evidence immediately and flawlessly. This has been
proven time and time again, as many high-profile court cases
have failed over the past decade, not because the prosecution
didn’t have a good case or because the police arrested the
wrong person, but because critical evidence was judged
inadmissible due to mishandling.
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viii Foreword

The ACFEI

The American College of
Forensic Examiners Institute
(ACFEI) is an independent,
scientific and professional
society. Founded in 1992, the
ACFEl is the largest
professional membership
association representing
forensic examiners. The
general membership is
composed of almost 10,000
members from forty countries.

Multi-disciplinary in its scope,
the society actively promotes
the dissemination of
information regarding the
forensic sciences. The
association’s purpose is the
continued advancement of
forensic examination and
consultation across the many
professional disciplines within
its membership. ACFEI
provides professionals with
education, training and
networking opportunities in
forensic science. ACFEI also
circulates information through
the official journal, The
Forensic Examiner.

All types of professionals involved in forensic investigation
must become educated in the forensic process to prepare
them to recognize and preserve critical and often fragile evi-
dence before it is lost. The core of the forensic and legal
process remains the same for all of these professionals,
encompassing a firm understanding of and competency in
forensic investigation, evidence collection and preservation,
and the presentation of testimony in a court of law. In an
effort to provide this type of training to the wide range of
professionals bow involved in the forensic process, the
American College of Forensic Examiners Institute developed
its Certified Medical Investigator, CMT, program.

The American College if Forensic Examiners Institute
(ACFEI) is an independent, scientific, and professional soci-
ety. Multi-disciplinary in its scop, the society actively pro-
motes the dissemination of forensic information. Th associ-
ation’s purpose is the continued advancement of forensic
examination and consultation across the many professional
fields of its membership. ACFEI serves as the national center
for this purpose and circulates information and knowledge
through its official journal, 7%e Forensic Examiner, and
through conferences, workshops, continuing education
courses and other educational programs, like the Certified
Medical Investigator, CMI program.

ACFETI’s Certified Medical Investigator, CMI, program
teaches professionals from a diverse range of specialties and
disciplines to conduct superior, independent medical inves-
tigations; to interpret relevant case law, reports, analyses, and
evidence in order to write comprehensive, accurate, unbi-
ased reports; to provide credible, defensible testimony in a
court of law; and to develop critical thinking skills that are
crucial to forensic investigation. The CMI program incorpo-
rates diverse topics including law, forensics, and toxicology
into one intensive course, providing participants with an



understanding of the many disciplines that they will inter-
face with in a forensic engagement, such as law enforcement,
the legal profession, crime scene investigation, and patholo-
gy. The course also reinforces the basics of evidence gather-
ing and teaches foundational anatomy and physiology, pro-
viding a strong understanding and skill base critical to
forensic scene evaluation.

CMI course instructors Dr. Michael Karagiozis and
Richard Sgaglio have made invaluable contributions to the
CMI program. Their work has helped make the CMI course
the dynamic, fascinating, and vital educational experience
that it is today. Now Dr. Karagiozis and Mr. Sgaglio have
applied their extensive knowledge and background to pro-
duce a text that provides an in-depth overview of medical
investigation presented in their signature captivating and
dynamic style, making this book an important tool that is
sure to enhance the capabilities of all professionals working
in the forensic arena.

Brent McCoy, Chief Administrative Officer
American College of Forensic Examiners Institute
August 27, 2004
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FORENSIC SCIENCE

The term forensic is derived from the Latin construction
forum + ensis, indicating the public forum in which the
Romans debated their legal cases and where verdicts were
announced. The Biblical account of Jesus of Nazareth’s trial
before Pontius Pilate is a classic example of Roman law
being dispensed in open forum. Though significantly more
structured, the legal system today still rightly employs the
term foremsic to any matter which has relevance to a
criminal or civil issue before the court.

Forensic Science is the application of the natural
sciences to matters of law. The term Forensic Examiner
refers to a professional who performs an orderly analysis,
investigation, inquiry, test, inspection or examination of a
piece of evidence. The core of every forensic investigation
relies on the painstaking recognition, identification and
individualization of physical evidence, so that the Forensic
Examiner can offer an expert opinion on the nature and
relevance of the evidence in question.

History of Forensic Medicine

Forensic ~ Science, sometimes erroneously used
synonymously as Legal Medicine, has a venerable history.
Through the centuries police agencies have found
themselves in need of physicians and other scientists to
complete the investigation of a crime. In 1248 the book Hsi
Duan Yu appeared in China. Interestingly, like many
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Forensic Firsts

A Chinese book written in 1248,
Hsi Duan Yu [The Washing
Away of Wrongs], contains a
description of how to
distinguish a drowning death
from strangulation. This is the
first known treatise on forensic
science, and many of its
observations remain true today.




4 Forensic Science

IMAGE 1.1 Archimedes, 287-212 B.C,,
from a photo of his bust in the National
Museum, Naples.

important texts in human history, it is believed that this
text was based on a lost original written six hundred years
earlier. This probably represents the first formalized text on
the association of medicine and law. Hsi Duan Yu offered
instruction on forensic observations that are still part of
modern forensic pathology: it teaches that water in the
lungs indicates death by drowning, and that strangulation
leaves telltale pressure marks on the throat or damaged
cartilage in the neck.

But forensic science has even earlier roots—starting in
Ancient Greece, when the king suspected the royal jeweler
had defrauded him in the making of his crown. Suspecting
the jeweler had stolen some of the gold and used an alloy
adulterated with silver to create the crown, the King turned
to Archimedes to answer the seemingly impossible
question.

Archimedes [287-212 B.C.] was a renowned Greek
mathematician, inventor and physicist. The king trusted
Archimedes but did not want him to harm the crown in his
analysis. The questioned seemed impossible to answer, and
it appeared that—if he had indeed defrauded the king—the
jeweler had committed the perfect crime. In a tale known to
college physics students across the world, Archimedes,
perplexed at this problem, went home and took a bath to
soothe his mind. His servants had overfilled the tub, and as
he sat down the water overflowed. In a moment of insight,
Archimedes recognized the dual phenomenon of
displacement and buoyancy. According to legend he ran
naked into the streets shouting Eureka! usually translated as
I have found it! Testing the displacement of pure gold
against the displacement of the crown, Archimedes proved
that the crown was mostly silver, and that the goldsmith
had cheated the king—thus becoming the first forensic
expert to present scientific evidence at trial.

Mathieu Orfila [1787-1853] the Father of Toxicology
though born a Spaniard worked in Paris. In 1813 he



published the landmark work, Treatise of General
Toxicology With James Marsh, another early toxicologist,
Orfila was able to credibly establish the presence of arsenic
in human tissue. Arsenic was a common poison of the age,
because its symptoms of stomach pain and vomiting
mimicked cholera, which was endemic at the time. He was
called to testify in a criminal trial in 1840 in which arsenic
was suspected. A brilliant forensic scientist, Orfilia used a
test developed by Marsh to test the soil around the graves of
suspected poisoning victims to exclude the possibility of
contamination when the body was exhumed.

In the 1830s, physiologist Johannes Purkinje became the
first person to devise a fingerprint classification system
when he defined nine basic fingerprint types. Recognizing
the individuality of fingerprints, in 1858 William Herschel
began using them for contracts with illiterate workers.
Scottish Physician Henry Fauld discovered that the
perspiration from the fingerprints could be made visible
with powders by 1880. Fauld used this new forensic
technique at a crime scene to eliminate a wrongly accused
suspect and identify the actual perpetrator. Twelve years
later Sir Francis Galton published the first book about
fingerprints—creatively entitled Fingerprints, in which he
expounded their unique place in forensic investigation.
Working with Sir Edward Henry of Scotland Yard, a
fingerprint classification system was developed that still
today. The capstone for
fingerprinting technology in the United States came when

influences the science
Thomas Jennings murdered Clarence Hiller. Jennings was
convicted based upon a fingerprint left at the scene.
Jennings’ defense team challenged the validity of the
fingerprinting technology. After review of the facts, a 1910
appeals court affirmed Jennings’ conviction and declared
that fingerprint technology had a scientific basis

Alexandre Lacassagne (1844-1921) is generally regarded
as the founder of modern forensic science. Appointed
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IMAGE 1.2 Sir Francis Galton published
the first scientific text about
fingerprints, titled fittingly enough,
Fingerprints. Of the six billion people
living on the planet, this fingerprint
belongs to only one. With the many
advances in trace evidence analysis,
DNA analysis, and computer assisted
criminalistics, fingerprinting remains a
critical cornerstone in modern forensic
investigation. Indeed, many of the most
important advances in criminalistics
have been refinements of basic
fingerprinting. Formerly invisible prints
are now routinely collected, and
computers perform pattern matches at
megahertz speed where criminalists
once took days to compare prints
visually, one at a time.



