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Ex Utero: Live Human Fetal Research and the Films of Davenport Hooker

EMiLy K. WILSON

SUMMARY: Between 1932 and 1963 University of Pittsburgh anatomist Davenport Hooker,
Ph.D., performed and filmed noninvasive studies of reflexive movement on more than 150
surgically aborted human fetuses. The resulting imagery and information would contribute
substantially to new visual and biomedical conceptions of fetuses as baby-like, autonomous
human entities that emerged in the 1960s and 1970s. Hooker’s methods, though broadly
conforming to contemporary research practices and views of fetuses, would not have been
feasible later. But while Hooker and the 1930s medical and general public viewed live fetuses as
acceptable materials for nontherapeutic research, they also shared a regard for fetuses as
developing humans with some degree of social value. Hooker’s research and the various
reactions to his work demonstrate the varied and changing perspectives on fetuses and fetal

experimentation, and the influence those views can have on biomedical research.
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On December 6, 2010, an online science publication blog presented a recently discovered book
by Davenport Hooker, Ph.D., 4 Preliminary Atlas of Early Human Fetal Activity." The blogger
immediately denounced its content as disgusting and unethical, declining to include the fetal
images because he found them to be “obscene, pornographic.” When the story was picked up
that same day by an online magazine with greater readership, the subsequent sixty-comment
thread generally agreed with the blogger’s judgment.” The topic swiftly moved into an elective
abortion debate, despite the author’s inclusion of Hooker’s statement that the fetuses were
derived from clinically advised operations. The blogger and commentators were quick to assume
that the women from whom the fetuses came were exploited African Americans, believed that
Hooker’s work caused pain to the fetuses, and mistook the soft hairs—used in the films to elicit
responses—for needles.

In 1932 Hooker had expanded on his comparative studies of fetal activity in common
laboratory animals, producing the first filmed observations of a live human fetus.” The physical
development of the brain and spinal cord, as determined from studies of sectioned embryonic
and fetal tissues, had been well documented in humans and animal models. Hooker intended to
provide a complete atlas of the development, sequence, and appearance of living human fetal
activity, providing a functional corollary to the anatomical form visible under the microscope.
Immediately following a surgical abortion by hysterotomy, performed on an unnamed woman at
a nearby lying-in hospital, Hooker took the seven-week-old fetus to an observation room. He
touched and stroked the face, body, arms, and legs as a motion picture camera recorded the

fetus’s corresponding movements and reflexes. Over the next thirty-one years, Hooker would



This is a preprint of an accepted article scheduled to appear in the Bulletin of

the History of Medicine, vol. 88, no. 1 (Spring 2014). It has been copyedited but

not paginated. Further edits are possible. Please check back for final

article publication details.

observe more than 150 fetuses and prematurely born infants in this manner. The project resulted
in over forty articles and one nine-minute medical film and contributed information and
photographic stills to numerous scientific and popular publications.

This same research, though reflexively repulsive to a 2010 web audience, had been
comfortably reported in 7ime magazine in 1938. Without subsequent rebuke, Time explicitly and
uncritically described Hooker’s acquisition, study, and photography of a twenty-five-week-old
aborted fetus as it grasped a glass rod in its fist seconds before dying. Though the above-noted
blog and Time article were presented in a different manner, today’s reactions of condemnation,
mistrust, and association with elective abortion stand in contrast to the understated coverage
during Hooker’s research.

Hooker, his colleagues, and the public did not view fetuses as the contentious,
autonomous, and baby-like entities we perceive today. That shift arose from the interconnected
and highly publicized emergences of biomedical ethics, the abortion controversy, and new fetal
imagery in the 1960s and 1970s. But, as evidenced by certain of Hooker’s actions and his
audience’s responses, Hooker and his colleagues did attribute social significance to fetuses in the
1930s, when he began his fetal activity studies. Hooker’s own films would later contribute in no
small part to the increased public visibility and personification of fetuses, which would in turn
have a hand in creating public condemnation for the very methods that had produced those
images. Demonstrating the impact of public opinion on biomedical research, methods of fetal

research that resemble Hooker’s experiments could, suppositionally, be legally and ethically
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acceptable today. But no such nontherapeutic research on live human fetuses has been reported
in the literature in the United States since the 1960s.

This article builds on the already expansive work in fetal imagery (e.g., Petchesky,
Duden), ethics of fetal research (e.g., Ramsey, Dubow), the abortion controversy (e.g., Solinger),
the production of fetal subjectivity (e.g., Addelson, Casper), and particularly on Lynn M.
Morgan’s 2009 account of Hooker’s research in relation to visual depictions of life through the
display of dead embryos in the twentieth century.® Though Morgan characterizes Hooker and his
team as having “never humanized fetuses to begin with,” Hooker’s methods and the various
reactions to his work instead demonstrate the complex, context-dependent, and individually
variable perspectives concerning fetuses during and after the fetal activity project.” In order to
examine the situational constructions ascribed to these fetuses across time, individuals, and
social locations by Hooker, his team, and, indirectly, popular audiences, I frame Hooker’s fetal
research project within the history and methods of fetal activity research, its contemporary and
subsequent popular portrayal, the changing visual imagery of pregnancy, formal standards of

biomedical ethics, and the documented language and conduct of Hooker and his team toward

these fetuses.®

Fetal Activity Research

Hooker’s research followed nearly a century of comparative and human precedents, which he
explicitly acknowledged. The first systematic studies of fetal movement were conducted by

University of Jena psychophysiologist William Preyer on animals, including frogs and birds, for
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an 1885 text on the physiology of the embryo.” From 1898 through 1941 at the University of
Kansas and later at the Wistar Institute, anatomist George Ellett Coghill formed the first
comprehensive study of fetal activity, mainly in salamanders, including complementary research
on the anatomical development of the nervous system.® Coghill’s findings inspired and shaped
numerous similar projects in addition to Hooker’s, including those of A. W. Angulo y Gonzalez
at the Wistar Institute on rats, William F. Windle at Northwestern University on cats, and
Leonard Carmichael at Brown University on guinea pigs.” Comparative studies such as these
resolved the fundamental principles of the development of vertebrate movement and established
suitable research methods.

The earliest reported studies on human fetal movements appeared in the mid-nineteenth
century. These were single cases, the results of chance availability of premature deliveries and
opportunistic observation. The first of these studies was presented in 1837 by a physician at the
Obstetric Clinical Institute of Berlin, who described the movements of a six-inch fetus that
survived for thirty minutes of observation.'” More formal studies began in the 1920s, which
included a larger number of fetuses. Italian researchers Bolaffio and Artom performed physical
and electrical stimulation studies on twenty-eight human fetuses.'' The first controlled scientific
studies in humans, however, began with those of Swiss psychiatrist and neurologist Mieczystaw
Minkowski in the 1920s. Minkowski placed fetuses in a saline bath immediately following
delivery and lightly touched them with a hair while dictating notes to an assistant. He observed a

total of approximately seventy-five fetuses in this manner from 1920 through 1946."
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The earliest films of human activity development came out of child psychology.
Developmental psychologists increasingly used film as a technological supplement to traditional
observations as a means of legitimating the field within the sciences.” In 1919 John B. Watson,
a behaviorist at Johns Hopkins, filmed human infant reflexes and responses to visual stimuli.'*
Beginning in 1924, psychologist Arnold Gesell, at the Yale Clinic of Child Development, filmed
infants in order to document and define a standard pattern of normal behavioral development.'
In the early 1930s, Hooker would combine methodological elements of these animal fetal
studies, human fetal studies, and human infant studies in his filmed research on human fetal
activity development.

Many physiologists in the early twentieth century turned to easily accessible
domesticated animals or to institutional animal colonies to serve as proxies for human research
materials.'® With colonies, researchers could acquire an abundant supply of fetuses at known
ages, all obtained specifically for study. While a young student at Yale, where he received his
bachelor’s, master’s, and Ph.D., Hooker had studied the muscular and nervous development of
frogs.'” Later, Hooker and two colleagues at the University of Pittsburgh, John Spangler
Nicholas and John C. Donaldson, undertook fetal activity observations using a rat colony the
three had established.'® Under conditions identical to those he later used with human fetuses in
Pittsburgh, rats demonstrated a predictable pattern of activity. Hooker posited, correctly, that
humans would exhibit a different sequence than rats and all other animal models. He further
proposed the possibility of primate studies to better approximate the human condition, but never

attempted such studies before his work on humans.' Primates as research materials were, prior
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to the widespread establishment of primate colonies in the late 1930s, in even shorter supply than
human materials, and primates do not necessarily resemble any one particular aspect of human
physiology more accurately than do other mammals.”” Animal models had been necessary to lay
the foundations of the field. The next step of understanding how human fetuses behaved, as was
Hooker’s objective, would require systematic study of a large array of human fetuses.

To obtain a larger number of human fetuses for study, the few researchers with these
requirements in earlier projects (e.g., Minkowski; Bolaffio and Artom) had looked to hospital
surgeries, especially therapeutic hysterotomies, as sources of fetuses. Hysterotomy is an invasive
abdominal surgery, performed on a woman in a manner similar to a Caesarean section, which
does not cause damage to the live fetus. The procedure is distinct from hysterectomy, a more
radical surgery in which the uterus is removed. The term “therapeutic” denotes that the abortion
is performed in consultation with a physician for the health benefit of the pregnant woman.

Human fetal material for biomedical study is, in contrast to common comparative
material like fetal mice, extremely scarce. Live human fetuses outside the uterus are scarcer yet.
Even when successfully obtained, their exact ages are often unknown, they are often dying due
to prematurity, and they may be under the effects of anesthetics. As Hooker described the
circumstances, “Early human material is a by-product of an operation to ameliorate disease” in
women.”! An operating physician’s main concern was for the health of the pregnant woman, not
the retrieval of high-quality research materials.

Privileged access to human tissues for experimental research was often achieved through

the establishment of professional networks.** Such efforts in pursuit of embryos were carried out
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by the Carnegie Institution of Washington’s Department of Embryology at Johns Hopkins
University from 1914 to 1971 and by Arthur Hertig and John Rock’s “egg hunt” at the Boston
Free Hospital for Women from 1938 to 1953.% Carnegie researchers put out calls for embryos to
physicians across the country, receiving the majority of specimens indirectly from miscarriages
and gynecological surgeries. Hertig and Rock collaborated with surgeons to obtain very young
embryo specimens from scheduled hysterectomies. When live embryos were infrequently needed
for specific types of medical preparations, such as injection of dyes through the blood vessels,
the embryo’s arousal level was not a concern. Unlike the projects at Carnegie and in Boston,
Hooker’s work required large numbers of a peculiar research material: live, physically active
human fetuses outside the womb. To obtain these, Hooker drew upon professional relationships
with local gynecologists, as was the practice elsewhere. He in turn made fetal materials available
to others, both for live electrical stimulation studies and in the form of preserved tissue.**

No formal guidelines existed at the time to regulate research on human subjects of any
age. Ethical experimentation depended entirely on the professionalism and reputation of
researchers, as monitored by colleagues. As a colleague noted, “That a man without an M.D.
degree had the needed trust and confidence of the obstetricians, the hospital superintendant and
the other clinical staff members of the large obstetrical hospital that cooperated indicates their
high level of respect for Dr. Hooker’s judgment and discretion.”* Hooker’s professional
relationships and reputation, as chair of the Anatomy Department and as managing editor of the

Journal of Comparative Neurology for seventeen years beginning in 1933, were enough to
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legitimate his research and keep him essentially above reproach. His professional integrity
allowed him to continue this type and scale of work for more than thirty years.

Hooker acquired fetuses directly from clinical surgeons “that became available, some
spontaneously delivered premature, some derived from operations,” “in the interest of the health,
sanity, or life of the mother.”*® Though he never disclosed the hospital’s name in publications,
the fetuses in Hooker’s study came from the Elizabeth Steel Magee Hospital, now the Magee-
Womens Hospital of the University of Pittsburgh Medical Center. Magee Hospital was at the
time a women'’s lying-in hospital, serving as a maternity ward and center for gynecological
surgery that averaged around twenty-four hundred births per year.”” Reasons for therapeutic
terminations, as detailed by Hooker, involved the risk of pregnancy to a woman’s physical
health, including tuberculosis, hypertension, nephritis, epilepsy, and syphilis.”® Mental health
causes, as were variously and vaguely defined, included a small number of patients with
diagnoses such as feeblemindedness and nymphomania.” Significantly, decisions to terminate a
pregnancy were made without any consultation with Hooker or his team.”° Contrary to the
assertion of the blogger in 2010, the vast majority of these particular abortions were performed
on white women. Unfortunately, Hooker did not record additional details about the women
undergoing these abortions beyond basic biological (e.g., age, racial categorization, sex) and
clinical information (e.g., anesthetics administered, cause of abortion). But the wide popularity
of lying-in hospitals at the time, combined with Magee’s history as a teaching hospital for both
private and charity patients, suggests a likely range of socioeconomic backgrounds.®’ Aborted or

prematurely delivered fetuses at Magee Hospital were ordinarily provided to resident
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pathologists for routine analysis and then, presumably, were cremated.’” Fetuses used in

Hooker’s study went in front of a camera.

Hooker’s Methods

Working, as Hooker was, with the cooperation of the University of Pittsburgh Department of
Obstetrics and Gynecology, but without dedicated funding beyond his salary, the human fetal
activity project had a modest beginning. Hooker bought a World War I surplus motion picture
camera and rigged it with a foot pedal. This freed his hands to carry on the stimulations while
allowing him to simultaneously operate the camera.*® Hooker immediately pursued external
funding to cover, among other necessities, a photographic assistant’s salary. In 1936 he received
the first external grant for $500 from the American Philosophical Society in Philadelphia. In
subsequent years he would benefit from the donation of the new George T. Ladd Laboratory of
Anatomy specifically dedicated to the project at the University of Pittsburgh, a large grant from
the National Institutes of Health, National Institute on Neurological Diseases and Blindness, and
a number of smaller awards.>

Hooker’s first observations of human fetuses began in 1932 at Magee Hospital. For
fetuses that showed any capacity for respiration (those of at least 23.5 weeks), Hooker performed
observations over a warmed premature bed in the nursery, after clinical resuscitation when
necessary. He noted that the youngest viable fetuses—those capable of survival after birth—
during his studies were 27 menstrual weeks old (25 weeks after fertilization).” Untreatably

nonviable fetuses—those under 23.5 weeks and the majority of these fetuses—were transferred
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promptly to the observation room. Hooker would separate nonviable fetuses from their placentas
and other tissues, placing each in a separate shallow basin filled with a saline solution.

Observations began when Hooker placed the basin containing a fetus under the camera.*®
The main tools for his experiments were soft hairs mounted with paraffin wax into glass tubes,
and bead-tipped glass rods (see Figure 1).”” His intent was only to study movement, not to
specifically cause or study pain. As the film rolled, Hooker touched and stroked the hair against a
series of features, such as the mouth, palms, and back, to elicit reflex responses. Hooker’s
dictated notes include descriptions of the location of hair stimulation, observations of physical
responses to that stimulation and spontaneous fetal movements that were not solicited by the
hair, and notes on the other activities of the fetus such as breathing attempts and results of
common newborn tests. For documentation purposes, each fetus was assigned a successive
number following the human generic name, the first being “Homo #1.”

FIGURE 1.

Throughout this experimental procedure, time was critical, as nearly all of the fetuses in
Hooker’s studies were in the process of dying.*® Removed or delivered prematurely, they
gradually asphyxiated without either a supply of oxygen through the placenta or lungs mature
enough to be capable of respiration. Younger fetuses were responsive for approximately eight to
twelve minutes, older fetuses for around twenty minutes.> Under these circumstances, the
Pittsburgh team needed to begin experiments as close to the surgery as possible and mitigate
predictable losses in time. Prior to the hysterotomy, the clinician performing the surgery would

give Hooker an estimate, though often an inaccurate one, of the stage of the pregnancy. To stage
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the camera and spotlights in advance, Hooker would select one of a set of small plastic baby
dolls that approximated the expected size of the fetus (see Figure 2). Once in the room, one to
two and a half minutes was the average time between the separation of the fetus from its placenta
and the first filmed stimulation.*’ In very few early instances, Hooker’s team would attempt to
keep a nonviable fetus alive by providing the attached placenta with oxygen, but this did not
discernibly extend the duration of the experiment, and the practice was soon discontinued.*!
Motion picture itself allowed for greater speed during the experiment and better opportunity for
detailed observations: the Pittsburgh team could make frame-by-frame notes of movements that
were otherwise indiscernible. Each case could be reviewed and transcribed repeatedly, by
different observers, at different times.

FIGURE 2.

Hooker identified the patterned, mechanical sequence of human fetal responses that arises
throughout fetal development. Activity gradually progresses from generalized movements to
specific reflexes. “The behavior of an embryo or fetus is constantly changing as new neural
connections . . . attain a functional state.”** From 6 to 7 weeks old fetuses showed no response.
From 7.5 to 8 weeks old, when stroked on the mouth, nose, or eyelids, fetuses responded with a
generalized movement of the head and upper trunk away from the stimulus. At 8.5 to 9.5 weeks
the upper limbs and lower body became involved in these responses. Each fetus’s movement was
“within relatively minute biological variations, identical with every other” fetus of a similar age,
therefore “the responses are also stereotyped.” At 10.5 weeks fetuses responded to palm strokes

with slight finger flexure. When the lips were stroked around 13.5 to 14 weeks, fetuses pressed
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their lips together without moving the entire head. By 27 weeks fetuses had the ability to grasp
and hold a glass rod.

Hooker had observed the development of sensory functions, but needed traditional
histological studies to correlate these functional findings with anatomical development. After
completion of observations and filming of nonviable fetuses, the bodies were prepared for
postmortem anatomical analysis. From 1938 through 1971 Hooker’s colleague and at that time
assistant professor of neuroanatomy at the University of Pittsburgh, Tryphena Humphrey, M.D.,
Ph.D., used the preserved, sectioned fetal tissue mounted on glass slides to investigate the pattern
of structural development of the human fetal nervous system.** Comparing the sequence of
appearance in nervous system structures to the filmed responses elicited by Hooker in the very
same fetuses, Humphrey was able to elucidate the relationship between morphological and
functional development in human fetuses. She determined that each new progression in
anatomical development precedes and enables each new physiological response. Humphrey had
been regularly present during filming as well, and would later continue the considerable task of
reanalyzing existing films following Hooker’s death.*’ Despite their mutually referenced
collaboration, obvious overlaps in content, and more than forty papers on the topic between
them, Hooker and Humphrey generally published their coordinated results separately; the two
are coauthors on only a handful of articles.

Over thirty-one years, Hooker and the Pittsburgh team observed the reflexive movements
of more than 150 fetuses, attempting to achieve a complete series of fetal ages, from an estimated

six weeks after last menstrual period to an infant born five weeks postmature.*® Hooker’s main
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contributions culminated in his 1939 publication of A Preliminary Atlas of Human Fetal Activity
and the 1952 silent film Early Human Fetal Activity.*” The images were so unique in the fields of
psychology, psychiatry, experimental biology, neuroanatomy, obstetrics, and pediatrics that they

have been relatively heavily cited and pictured in professional and popular publications alike.*®

While the study has not been repeated, the findings have provided enduring data.

Public Portrayal and Perception

Public portrayal of Hooker’s fetal research was somewhat more candid during the 1930s and
1940s than it would be by the 1960s. In 1937 both Science magazine and the New York Times
announced the first grant awarded for Hooker’s fetal research.”’ In May 1938 a Time magazine
article unapologetically described Hooker’s research and a portion of his methods: “He has an
understanding with a Pittsburgh hospital, which notifies him whenever it has on hand a living
abortus so that Dr. Hooker can rush to the scene with his photographer, make pictures and
experiments before the fetus expires.””” In 1945 another Time article outlined the week-by-week
reflex development of fetuses in Hooker’s studies and described the fetuses as being “surgically
removed from the womb in emergency operations.”' The explicit descriptions of the fetuses and
their dying states indicate that the portion of Hooker’s research that was presented was publicly
accepted on its face and, evidently, with positive interest in the 1930s and 1940s.

Barbara Duden provides a conceptual history of fetuses prior to and formative of modern
imagery.’* The pervasive popular view of fetuses in Western cultures up until the mid-twentieth

century in had been that of pregnancy: the living, generally unseen form, sensed mainly only
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from movement (“quickening”) and other signs of pregnancy in the mother. Even early imagery,
such as the sixteenth-century sketches by Leonardo da Vinci, had idealized fetuses as
recognizable plump newborns or small versions of older children, but in utero. Younger
embryos, appearing much less child-like and often dead, were not commonly recognized as
developing humans. The concept of a fetus, as distinguished from either precarious products of
conception, children, or generalized pregnancy, arose only with its medical discovery, as
described by Kathryn Addelson, at the turn of the nineteenth century.> The first of these medical
depictions to chronicle early embryo and fetal development, as opposed to documenting more
generally the pregnant uterus, appeared in 1799 with Samuel Thomas Soemmerring’s atlas. The
work featured a series of illustrations of dead embryo specimens, often removed from maternal
tissues, each representative of a progressive age. As Nick Hopwood details, this portrayal of the
developing fetus, isolated from the pregnant body and represented by a succession of multiple
dead specimens, continued through the embryo staging tables and basic reproductive research of
the late nineteenth and early twentieth centuries, notably including the 1940s “Developmental
Horizons” of George L. Streeter at the Carnegie Institution of Washington.”* Such images
appeared mainly in medical journals and textbooks, but sometimes in much more widely
accessible venues as well, such as hygiene exhibits and educational pamphlets for children.”
With increasing visibility of fetuses in the 1960s, medical narratives and images of dead
embryos representing development would come to permeate popular culture, but were
understood as representing live embryo development. In 1962 Geraldine Lux Flanagan published

the widely popular The First Nine Months of Life, including images and information from
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Hooker’s work.>® That same year, Look magazine, in association with Flanagan’s book, featured
numerous black-and-white photographic stills from Hooker’s films in an article titled “Dramatic
Photographs of Babies before Birth.””’ Both were published in consultation with and with the
support of Hooker. The photographs reflected the manner in which Hooker had studied the
fetuses: in an artificially isolated context (a fact future fetal activity researchers would need to
address).™

Unlike the earlier Time articles, the book and Look spread were not explicit about the
sources or dying nature of the fetuses. Only one circumventive caption suggests this state,
identifying a “premature two-month-old embryo” (see Figure 3).” In reference to a series of
stills from Hooker’s study, Look magazine states that “in the tenth week . . . the baby can extend
his body and legs.”®® An ex utero six-month-old fetus “turns somersaults in the womb.”' In a
manner similar to those thoroughly documented in other contexts by Rosalind Petchesky and
Catherine Cole, these photographs of isolated fetuses were presented as an age-progressive
series, labeled in all but one instance as “babies,” and organized as if representing one living
fetus throughout its normal development up to birth.%

FIGURE 3.

The 1962 Look and other visual media depictions in the early 1960s, including most
notably the 1965 Life magazine photo spread and illustrated book by Lennart Nilsson, presented
the first widely available photographs of fetuses.®* Similar to the staging illustrations of earlier
embryologists, Hooker’s film stills and Nilsson’s photographs were mostly of dying or dead

fetuses wholly separated from their mother’s bodies, but often described as growing and healthy
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despite the disembodiment. Displayed sequentially, these “fetus-as-spaceman” montages
propagated a popular fantasy of autonomous life for fetuses that had not publicly existed when
Hooker began his fetal research.®* Hooker’s own films contributed to the artificial representation
of independent fetal life to a wider American audience through the display of ex utero dead and
dying specimens simulating imaginary fetal life. Whereas embryologists had once created these
illustrations of fetal specimens for a particular style of scientific study, popular publications
presented them as objective photographs of healthy, developing babies in utero.

Monica Casper and Sarah Franklin describe how this growing distinction between mother
and fetus also exhibited itself in medical care during pregnancy starting in the 1960s, expanding
from a focus on maternal to include fetal patients.®> As one medical textbook put it, “The
practice of perinatal medicine started when obstetricians, having resolved most of the problems
of the mother, turned their attention to the fetus.”®® A fetus was no longer an invisible, passive
participant in a woman’s pregnancy, but a patient in its own right living in a “maternal
environment.”®’ In the early 1960s, medical interventions arose to treat the in utero fetus affected
by Rh disease (an immune response of the mother’s antibodies toward the fetus) with blood
transfusions.®® This and other heroic rescue measures demonstrated a newfound acceptability for
a fetus to receive maternally invasive medical care for a problem exclusive to the fetus.
Similarly, the few experiments performed on fetuses prior to the 1960s were generally restricted
to anatomical observations and study, and not done for therapeutic purposes on live fetuses.®’
But with the “artificial placenta” life-support studies that piqued public attention in the late

1960s, a fetus prematurely outside the womb was not necessarily associated with death.”® No
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longer a period of ambiguity that may or may not result in the birth of a child, pregnancy was
increasingly viewed as a certain and controllable process. The promise of lower ages of fetal
viability and the ability to treat morbidity in fetal patients would have effects on popular
perception of fetal personhood and abortion as well.

Prior to the Supreme Court’s 1973 Roe v. Wade decision, antiabortion laws had often
been in place more for the protection of women’s health than to preserve fetal life, and generally
allowed for therapeutic abortions as decided by a physician.”' In the 1940s, therapeutic abortions
were performed on an as-needed basis at the discretion of obstetricians and gynecologists and
without a clear definition of which medical causes necessitated the procedure.”” Rickie Solinger
chronicles the legal, political, and medical factors affecting access to abortions in the mid-
twentieth century.”” Though once perceived as burdensome or dangerous physiological processes
sometimes justifiably treated by abortion, by the 1950s complications of pregnancy were
increasingly perceived as conditions mitigable by other interventions of modern medicine, and
therefore less often necessitating abortion. Fewer and fewer conditions were medically
recognized as contraindications of pregnancy.’* At the same time, laws persisted in requiring that
a woman’s life be threatened by pregnancy in order for a legal abortion to be performed. To
promote a sense of unified conformity and to protect individual physicians from legal action, in
the mid-1950s hospitals created abortion boards to review cases, effecting a radical decline in
therapeutic abortions through the early 1960s.”” Despite these boards, medical opinion of what

conditions legitimated the procedure continued to vary widely.”
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Although a Supreme Court brief in support of the antiabortion defense in Roe v. Wade
cited, among other embryological evidence, Hooker’s findings on fetal development, the court’s
decision did not directly address the legal status of a fetus.”” The case instead upheld a woman’s
constitutional right to privacy in deciding with her doctor to perform an abortion.” The issue of
abortion became conflated with issues of fetal personhood in the 1960s and 1970s as a pregnant
woman and her fetus were increasingly perceived visually, medically, and legally as separate
entities, sometimes with conflicting interests. This growing distinction between mother and fetus

and indistinction between fetal life and death would have ramifications for medical research on

aborted fetuses.

Subsequent Biomedical Ethics

With the 1973 federal decision on Roe v. Wade decriminalizing elective abortion, embryonic and
fetal research became ideologically linked with the new abortion debate. Months after the
decision, a series of articles in the Washington Post reported National Institutes of Health—
funded research taking place in other countries on aborted human fetuses kept alive specifically
for the purposes of experimentation.’’ Fears of aborted fetuses becoming an abundant specimen
supply for biomedical researchers led to explicit regulation of fetal experimentation, anatomical
donation, and disposal.*® While fetuses were not new medical research materials, they were new
to the medical ethics debate about research on humans and presented a unique set of concerns.
As ethicist Paul Ramsey described the fetus, “So here we have an entity too alive to be dead, not

mature enough to be a viable baby, yet human enough to be specially protectable.”!
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In the years immediately following the court’s Roe decision, two notable federal
regulatory reactions occurred. The Department of Health, Education, and Welfare (DHEW, now
the Department of Health and Human Services) and the U.S. Congress put temporary
moratoriums on live fetal research. The DHEW moratorium continued until a national
commission tasked with providing ethical guidelines for fetal research could conclude its
recommendations. In 1975 DHEW organized the National Commission for Protection of Human
Subjects of Biomedical and Behavioral Research. This commission and its earlier iterations,
along with the establishments of Institutional Review Boards in the 1970s, replaced the former
reliance on individual investigator integrity in biomedical research ethics that had allowed such
ethical transgressions as the well-known Tuskegee syphilis study.™

The 1975 commission’s report on ethical principles of research on human subjects
included a separate section devoted specifically to fetal research. Subsequent reports have dealt
more specifically with stem cell, fetal tissue transplantation, and very early embryo research, but
none have superseded these 1975 findings. For this report, the commission reviewed the existing
biomedical literature involving human fetuses, focusing on the previous decade. Research mostly
involved live fetuses in utero, prenatal diagnosis of fetal disease, and dead fetal tissue. Though
the commission identified more than three thousand total publications concerning research on
human fetuses, fewer than twenty involved research on nonviable fetuses ex utero. All of these
studies on live fetuses ex utero consisted of therapeutic research intended to extend lives, such as
work to develop “artificial placentas.”® None of the more than three thousand publications

surveyed focused on nontherapeutic research on live, nonviable fetuses as Hooker’s research had
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done. While fetal tissue and in utero therapeutic studies continue today, live fetal research
without resuscitative purposes had disappeared from the medical literature in the United States
by 1965.

The commission recommended broad standards for ethically acceptable acquisition of
and biomedical research on fetuses with, disproportionately, the largest number of stipulations
directed toward nontherapeutic research on live, nonviable fetuses ex utero. The commission had
found that these studies in particular “disturbed the moral sensitivity of many persons” and
required more specific attention.** The stipulations included, among other details, that the
researcher must obtain informed consent from a representative of the fetus, show no social or
economic biases in selection, have no effect on the decision, timing, or method of abortion, not
artificially prolong the life of the dying fetus for purposes of experimentation, and not artificially
hasten the death of the fetus in the course of experimentation; the scientific field must have
previously completed adequate corresponding studies on animal models; and the information
must be unobtainable by any other means. These standards are the same for fetuses intended to
be aborted as for fetuses that had been expected to reach term. The commission’s findings
demonstrate that, despite the potential for valuable and ethically acceptable experimentation on
live, nonviable fetuses when the above regulations are followed, the U.S. biomedical community
seemed to have already placed a self-imposed, unofficial moratorium on live human fetal
research for at least the previous ten years. Research on fetuses could be legally and ethically
acceptable, but existing social views of fetuses and growing public suspicion of medical research

created prohibitive conditions for such experiments even prior to the 1974 DHEW moratorium.
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Hooker’s research in Pittsburgh, begun decades before, can be compared to the ethical
criteria outlined by the commission for work on nonviable fetuses ex utero. Hooker himself had
completed pilot studies on rat fetuses and had reviewed a century of existing literature from
animal models. His experimental methods did not decrease the life span of the human fetuses,
but he had made a small number of unsuccessful attempts early in the project to extend their
lives in order to lengthen the observation time. Hooker chose fetuses only by opportunity,
without a discernible racial, social, or economic bias. Bias on the part of the Magee Hospital
regarding terminations was, however, possible due to its high proportion of charitable services.
Hooker never mentions whether the hospital obtained maternal consent, informed or not, to carry
out medical research. Hooker himself played no role in decisions of whether to perform
therapeutic abortions.® But he did not indicate whether or not hysterotomy, a procedure that
carries considerable risk to a woman, was chosen for the experimental benefit of producing a
living aborted fetus as opposed to other, much less maternally invasive abortion methods that
usually damage the fetus in utero (e.g., D&C—dilation and curettage). While both methods were
widely used in the United States at the time, D&C was a more common method of abortion in
the first trimester and hysterotomy was more common in the second and third trimesters.*
Therefore, hysterotomy may have been prescribed in many or all of these particular cases,
regardless of intended research. Notable here, during the years he was acquiring fetuses, Hooker
also held a senior staff position at Magee Hospital.*” Though Hooker’s work did not fall entirely
within the realm of ethical acceptability as defined in 1975, it did approximate the spirit of the

commission’s standards before any such standards existed. But while very few had undertaken

22



This is a preprint of an accepted article scheduled to appear in the Bulletin of

the History of Medicine, vol. 88, no. 1 (Spring 2014). It has been copyedited but

not paginated. Further edits are possible. Please check back for final

article publication details.

live fetal research prior to Hooker’s project, none have published similar research (i.e.,
nontherapeutic study of living fetuses ex utero) in the United States since at least 1965.

A small number of other medical professionals in the early twentieth century had also
followed this informal, contemporary ethical approach while procuring live human
developmental research materials through hospital surgeries. Respected embryologists at
institutions such as the Carnegie Institution of Washington’s Department of Embryology, the
University of Michigan Medical School, and the University of Rochester School of Medicine
would inject preservatives or colored plastics into the umbilical vein while the heart was still
beating in order to better preserve specimens or view venous structures.® Another research team
seeking live or freshly dead human embryos in the 1930s and 1940s—the “egg hunt” of Arthur
Hertig and John Rock—enlisted the cooperation of women scheduled for medically necessary
hysterectomies.® The two asked married women with proven fertility to track their menstrual
cycles and intercourse dates prior to surgery in order to recover very early human embryos.
These women were aware of the ultimate intention to study their embryos, if any were found.
Hertig, Rock, or a colleague explained the studies to the participating women in terms of aiding
in the understanding of conception; the women described their contributions to the project as
helping their ““sisters’ who were infertile.”” The lack of documented contention from the 210
participants demonstrates that early products of conception were viewed as acceptable research
materials not only by embryologists, but by the donors who (re)produced the embryos as well.

Outside of his lamentation on the limitations of using women’s recall of last menstrual

period as an aging technique for fetuses, Hooker does not mention the women from whom the
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fetuses in his study came. Discussion of the difficulty in obtaining human fetuses for study
centered on professional cooperation of hospitals and physicians, not difficulties stemming from
the reluctance of pregnant women or the acquisition of maternal consent. Visual imagery of the
more recognizably human appearance of a ten-week fetus (as opposed to a fertilized egg) was, as
noted earlier, rarely available to the public in the 1930s. But unlike the Boston “egg hunt,”

whether or to what degree the women in Hooker’s project were informed of the use of their

fetuses is unknown.

Contemporary Ethics of Fetal Research

Given the changed views of fetuses as autonomous, personified entities by the 1970s, how might
we understand how Hooker and his contemporaries pursued research on dying human fetuses in
the 1930s and 1940s? In her discussion of Hooker’s work and its popular presentations, Lynn M.
Morgan interpreted the capacity they had to do perform these studies: “It is not that Hooker, his
colleagues, or his audience de-humanized fetuses . . . they had never humanized fetuses to begin
with.””! Hooker was never met with insurmountable obstacles from the medical profession, the
public, funding sources, or his own conscience. But certain of Hooker’s choices and the
reception of his work indicate that live fetal research in the 1930s was not uncomplicated or
impersonal.

Hooker never explicitly addresses his own philosophical or ethical thoughts on his fetal
studies, and it is impossible to infer from this silence his viewpoints on the status of fetuses or

his treatment of fetuses and pregnant women. We do, however, have access to reflections from
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his colleague, Tryphena Humphrey. In her memorial biography of Hooker, Humphrey related
that, despite the few popular articles, publicity on the Pittsburgh project and methods was
generally avoided. She stated that the public would have considered “even the tactile stimulation

(153

and observation of reflex movements of non-viable human fetuses” to be “‘experimenting’ on
human beings.”** Humphrey viewed the project as observation, not experimentation, and thought
that public concern, misinterpretation, and suspicion were already possible in the 1930s. Even
during a time when Hooker’s methods could be so openly relayed to a popular magazine
audience, fetal research was thought by some to be a subject with potential for controversy.
Hooker continued to regularly present his findings at prestigious invited lectureships, to medical
students, and in other scholarly circles. Humphrey noted that “the primary reason was to make
the work known in the scientific community and so an old story if unfavorable newspaper
publicity should inadvertently occur.”” Thus Humphrey, if not Hooker as well, viewed his
commitment to the dissemination of results partially as preemptive damage control.

While Hooker’s reputation allowed him to perform the research unimpeded, it did not
guarantee him financial support. Adele Clarke has shown that the 1920s and 1930s saw the
emergence of new sponsors and an increase in available funding for studies of embryology,
reproduction, and development.’* But Hooker’s success at obtaining sponsorship was not
immediate. One colleague who had previously worked with Hooker on fetal studies using their
rat colony noted that “financial support came slowly” for the human project.” From 1932 to

1935, while chair of the Anatomy Department at the University of Pittsburgh, Hooker had

applied for grants ranging from $750 to $1,000 from the National Research Council, the Macy
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Foundation, and the Rockefeller Foundation.”® All three proposals were rejected. In 1936 Hooker
delivered a Harry Burr Ferris Lecture at Yale University, a series named for his father-in-law and
a former mentor at Yale. That same year Hooker applied for and received a $500 grant from the
American Philosophical Society in Philadelphia, securing just half the sum he had originally
requested. Tryphena Humphrey mentioned, without specifying names, that others who attempted
similar studies were unable to obtain the necessary professional cooperation and financial
support.”” Hooker’s discretion, along with his credentials and the significance of his work, would
eventually garner large-scale funding, despite the use of live, aborted human fetuses as research
materials.

Hooker, like his contemporaries, carefully noted that he and his colleagues were not
performing or supporting elective abortions. Arthur Hertig, of the Boston “egg hunt,” repeatedly
expressed that “in all cases, the patient had not missed a menstrual period. We were not doing
abortions, but we hoped we would find an ovum.””® Hooker refers to the source of the human
fetuses in his studies as “hysterotomies” in published works, completely avoiding the use of the
word “abortion” in relation to his project. Despite its narrower popular and legal meanings,
“abortion” was and is the common and neutral medical term for any event that terminates a
pregnancy, regardless of the contributing circumstances.”” The definition includes spontaneous
abortions (i.e., miscarriage) and induced abortions, both therapeutic and elective. Hooker does
use the recognized term “spontaneously aborted” in one publication, but only in reference to

human fetuses in a colleague’s studies.'® Hooker’s avoidance of the word “abortion” in
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describing his research materials indicates an intentional and diplomatic dissociation from the
limited colloquial meaning.

Hooker saw the fetuses as the “by-product[s] of an operation to ameliorate disease,” as
beings for whom death was imminent and unavoidable. They were the results of therapeutic
abortions that occurred for the life or health of the mother, as professionally judged at the time.
Hooker viewed the alternative to using these fetuses as the loss of a rare and invaluable research
opportunity, because the fetuses would otherwise be treated as medical waste and disposed of
accordingly.'”' Without human studies, knowledge of prenatal activity would have remained
dependent on unreliably analogous animal studies. Like many other embryological researchers of
his day, Hooker considered it his duty to make use of the only available and appropriate research
material toward a legitimate and worthwhile medical purpose.'®” By ascribing the fetuses with
experimental utility, Hooker and his team transformed these aborted human fetuses into
laboratory research specimens within this social context, in a manner similar to that described by
Michael Lynch using animals in the neurosciences.'” Hooker and his team performed these
laboratory procedures while viewing the fetuses in a different sense than they might have in
other situations. But Hooker and his colleagues need not have maintained this one perspective to
the exclusion of others, inside the lab or out.'

Hooker regarded the reflex studies as “observations” causing no detriment to the fetus,
similar in nature to the filmed “observations” carried out on healthy infants by respected

psychologist Arnold Gesell at Yale. From 1924 to 1948 Gesell sought to compile data on normal

human behavioral development. Like Hooker, Gesell was inspired by the work of embryologist
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George Ellett Coghill on salamanders, which correlated physical development with behavioral

1% And when Gesell sought to extend his research to earlier human development,

development.
he used Hooker’s complementary fetal films as the main source of data for his 1945 book, The
Embryology of Behavior."® That same year Time magazine reported on Gesell’s research
alongside references to Hooker’s fetal studies.'”” Rather than an unconscionable research method
performed by people who didn’t value human fetuses, as portrayed in the 2010 blog, Hooker’s
work was interpreted as being comparable to uncontroversial work undertaken on infants and
young children by developmental psychologists. Any distinction came more from their dying
nature than from their fetal ages.

This underlying parallel to treatment of human infants is also demonstrated in a
surprising inclusion of the detailed notes accompanying Hooker’s fetal research. Hooker
recorded the baptisms of a number, but not all, of the fetuses, as young as 8.5 menstrual weeks
old, performed just before or during an intentional pause in the filmed observations.'® Baptisms
in cases of therapeutic abortion also occurred at other institutions, administered by hospital
personnel, before, during, and after Hooker’s three decades of fetal studies.'” The Catechism of
the Catholic Church describes the necessity of baptism as being so fundamental that, in an
emergency, anyone with the right intentions can baptize.''® Several of the assistants in the room
for Hooker’s observations, who were not members of the clergy or individuals brought in solely
for this purpose, performed these baptisms at Magee Hospital. No details were available

regarding the circumstances under which the fetuses were baptized (e.g., fetal age, request of the

mother, etc.), and no single discernible characteristic of the fetus, as recorded by Hooker, was
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consistently correlated with baptism (e.g., fetal age, cause of abortion, etc.). Without further
details, it remains uncertain who requested the baptisms or under what conditions they were
carried out. Regardless, the reflex study was an extremely time-sensitive process, and it is
interesting that Hooker paused the research for the performance of a religious rite meant to
incorporate a person into the Christian church. The baptisms indicate that at least some of those
involved in the research, whether Hooker, an assistant, or a pregnant woman, viewed the fetuses
not only as individual human beings, but as human beings in urgent need of religious salvation.
As evidenced by the comparison to Gesell’s infant behavior project, performance of
baptisms, and use of baby dolls in staging the camera, Hooker and his colleagues maintained an
association of these fetuses with human infants. But Hooker did not go so far as to define them
as such, instead finding unique terminology to represent their liminal, ambiguous status, situated
somewhere between fetus and infant, but closer to the former. Hooker referred to them as
“delivered fetuses” and to his studies as being on “prenatal” development. In all cases they are
alive and ex utero, but in most instances they were never really “born” in a traditional sense.
Their appearance outside the uterus is aberrant and without standardized terminology, and
Hooker opted in favor of fetal rather than infant terminology. His careful language stands in stark
contrast to popular descriptions in Flanagan’s The First Nine Months of Life and the Look article,
which generally refer to even young fetuses as “babies born very early.”''! More recent scientific
references to Hooker’s work even further distance their language from birth, abortion, or any

common terminology, calling them “exteriorized fetuses.”'?
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Conclusions

Davenport Hooker’s human fetal activity research exemplifies how views of fetuses are
grounded in shifting social, medical, and historical contexts. Hooker’s films, produced from
1932 to 1963, contributed substantially to newfound visual and biomedical conceptions of
fetuses in the 1960s and 1970s as baby-like, autonomous human entities. But when viewed
through the lens of this new fetal ideology by a 2010 web audience, that same filmed research
violates acceptable or even tolerable treatment of fetuses. His methods, if modified in key
respects formally established in the mid-1970s, could be legally and ethically acceptable, but are
now incompatible with social perceptions of fetuses as young babies and of medical research as
an essentially exploitive practice.

Hooker and his colleagues did not, however, operate under an uncomplicated and
unhumanized concept of fetuses. Hooker considered fetuses to be necessary live research
materials and, at the same time, did not object to the performance of a religious rite normally
reserved only for people. The 1930s public also held a nuanced view of fetuses, both as generally
acceptable materials for nontherapeutic research and as developing humans with social value.
Hooker recognized that discretion and respect toward fetuses were essential to continuing his
studies, and that his methods, if presented less cautiously, could be objectionable to a broader
American audience. Hooker’s project and the differing reactions to his work, both during and
after the decades he conducted this research, demonstrate the changing, seemingly contradictory,

context-dependent, and individually variable perspectives that have been held by scientists and
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the public toward fetuses and fetal experimentation, and the practical influence those views have

had on biomedical research.
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Figure 1. Film frame of a five-month-old fetus, as pictured in Look magazine in 1962. Courtesy

of the National Museum of Health and Medicine.
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Figure 2. Dolls used by Davenport Hooker in positioning the camera, now housed at the National

Museum of Health and Medicine. ©2009 Arne Svenson. Courtesy of Blast Books and Arne

Svenson.
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Figure 3. Three film frames from Early Human Fetal Activity of a two-month-old fetus, as

pictured in Look magazine in 1962. Courtesy of the National Museum of Health and Medicine.
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