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Fetal Surgery at Brown: The First 25 Years
FRANCOIS I. LUKS, MD, PhD; JULIE MONTEAGUDO, MD;  DEBRA WATSON-SMITH, RN; STEPHEN R. CARR, MD 

Nowadays, fetal surgery is a niche specialty that, for 
some, evokes the “final frontier”: operating on patients 
before they’re even born. It has captured the imagination of 
many, thanks to regular coverage in the media1 and count-
less appearances in television’s medical shows. Operations 
in utero are now offered in a growing number of tertiary and 
quaternary medical centers, albeit for a still-limited num-
ber of indications. Three decades ago, however, it was con-
sidered experimental. There were only two comprehensive 
fetal surgery centers in North America—at the University 
of California San Francisco, where fetal surgery was “born,” 
and a relatively new program at the Children’s Hospital of 
Philadelphia (CHOP). Two other specialists, in Milwau-
kee, Wisconsin and Tampa, Florida, offered fetal endoscopic 
treatment for a single indication, twin-to-twin transfusion 
syndrome (TTTS).

Fetal surgery is only the tip of the iceberg called fetal med-
icine. For every pregnant woman who undergoes an opera-
tion on her fetus, there are innumerable patients who need 
close prenatal monitoring, advanced fetal diagnosis, modi-
fied birthing plans, and even non-invasive maternal-fetal 
treatment. At Brown, all these aspects of maternal-fetal care 
had been present for a long time, and countless neonatal 
and pediatric specialists were expert in the management of 
congenital conditions. When, in the late 1990s, fetal surgery 
was being considered, the first priority was to create a coher-
ent, unified approach to the diagnosis and management of 
fetal conditions: the concept of Multidisciplinary Antenatal 
Diagnosis and Management (MADAM) was born in 1997. Its 
twice-a-month conferences were mirrored after the model of 
a tumor board, and its many goals included multispecialty 
discussions of complex cases, mutual evidence-based edu-
cation on the rapid advances in fetal care, establishment of 
perinatal treatment protocols, and an ethics/sounding board 
for new forms of fetal therapy—including fetal surgery.

The expertise required for the technical aspects of fetal 
surgery was already present at Brown and its affiliated insti-
tutions, Women & Infants, Hasbro Children’s and Rhode 
Island hospitals. There already existed robust research in 
fetal physiology and fetal surgery2-4; Hasbro Children’s 
was at the forefront of minimally invasive surgery (lapa-
roscopy) in infants and neonates5,6; the Neonatal Intensive 
Care Unit was the second-largest in New England and its 
neonatologists nationally renowned7,8; and the Divisions of  

Maternal-Fetal Medicine and Pediatric Cardiology were 
known for their expertise in ultrasound diagnosis, fetal 
echocardiography and ultrasound-guided invasive ther-
apy.9,10 Following consultation with the very few existing 
fetal surgery centers worldwide, a protocol was drafted 
and critiqued by the MADAM board, which ultimately 
approved it; and clearance was obtained from the Institu-
tional Review Board (IRB) at both hospitals and the chiefs of 
surgery and obstetrics & gynecology. In the spring of 2000, 
the first two patients with severe TTTS underwent endo-
scopic fetal surgery—a single-port technique aimed at laser 
ablation of all communicating placental vessels responsible 
for the unbalanced transfusion of blood from one fetus to its  
identical twin.11

This was a first in New England, and it made the local 
and regional news. (That same year, the International Fetal 
Medicine and Surgery Society (IFMSS) met in Nantucket, 
hosted by the CHOP team. Guests from around the globe 
who checked into their hotel room were treated to the 
local news, on a loop—including Rhode Island’s first fetal 
operations.)

Endoscopic laser treatment is the only therapy that 
addresses the root problem of TTTS—to interrupt the unbal-
anced transfusion from donor to the recipient twin. Unfor-
tunately, the intervention does not make the fetuses better, 
it just prevents them from getting worse, and poses risks 
to fetus and mother. Survival of at least one twin was only 
70%, due to a combination of preterm (pre-viability) labor 
and postoperative intrauterine demise of already very com-
promised fetuses—still far better than the near-100% mor-
tality of both twins in advanced cases that did not undergo 
intervention. As this was a new field, there was plenty of 
opportunity to discover hitherto unknown aspects of the 
condition,12-15 develop new diagnostic modalities,16 and 
perfect surgical techniques.17-19 For the first few years, the 
number of patients we had operated on was dwarfed by the 
number of abstracts, papers and scientific presentations 
from our Fetal Treatment Program. Since its inception, our 
program has published more than 100 peer-reviewed articles 
and produced more than 250 abstracts, presentations, and 
book chapters, on topics ranging from the epigenetic changes 
in TTTS20 and the in vivo determination of hemoglobin con-
centrations in donor and recipient vessels,21 to short- and 
long-term outcome of TTTS.22 Among the novel techniques 
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established by our program, the description of placental 
vascular anastomoses after laser surgery has resonated the 
most.23 In a 2025 study on the 25 most paradigm-shifting 
articles in fetal surgery in the world literature, our 2004 
study was ranked number 1, with a higher disruption factor 
than the next five studies combined.24 

In 2004, the results of the first randomized controlled 
study were published, showing a significant survival advan-
tage of endoscopic laser ablation of placental vessels over 
serial amnioreduction.25 This international study comprised 
more than 30 fetal centers in six countries, although patients 
randomized to surgery were treated at one of only three cen-
ters: Leuven (Belgium), Paris (France) and Providence, RI (the 
only North American center in the study). 

That same year, we were invited to participate in a 
National Institutes of Health (NIH)-sponsored workshop on 
the future of fetal medicine.26 Of the 20 participants, only 
four represented fetal surgery centers; we had argued suc-
cessfully that, while the presence of the largest such pro-
grams was essential, representation from smaller, regional 
centers was important to develop a national policy on access 
to advanced fetal care. (The contributions from the Brown 
Fetal Treatment Program may or may not have had lasting 
effects, but the term “MADAM conference” entered the 
vernacular.)

One of the consequences of the NIH workshop on fetal 
medicine was the creation of the North American Fetal 
Therapy Network (NAFTNet) in 2005, comprising 15 fetal 
treatment centers in the United States and Canada (not all of 
them fetal surgery centers).27,28 The Brown Fetal Treatment 
Program was one of the founding members of NAFTNet—a 
network that now, in its 20th year, comprises more than 50 
centers worldwide. When, in 2015, the Fetal Therapy Nurse 
Network (FTNN) was created as an off-shoot of NAFTNet, 
our fetal nurse coordinator was one of the original members, 
too. At the time, the Rhode Island program was still the only 
such initiative in New England; it would take another few 
years for the Yale program to start, and another decade-and-
a-half before Boston began to offer fetal surgery as well. Con-
sequently, more than 85% of our patients were referred in 
from adjoining states (all of New England), and as far away 
as New York, New Jersey, Georgia, Louisiana, Florida, Min-
nesota and North Dakota. Ours was a model of cooperation,  
not only between specialty services and departments, but 
between two hospitals and the medical school. To empha-
size this combined approach and stress collaboration over 
rivalry, the hospitals joined forces in a renamed Fetal Treat-
ment Program of New England, and both have continued to 
proudly promote the program as a joint effort. That example 
of collaboration was prominently displayed when the pro-
gram hosted the annual IFMSS meeting in the summer of 
2014, in what remains the largest such conference in the 
society’s 43-year history.

Fetal surgery for TTTS was the tip of that proverbial ice-
berg, but the program has touted many other fetal firsts over 
the decade, including: 

•	 The first EX-utero/Intrapartum (“EXIT”) procedure, in 
2005, for a giant cervical tumor that would have made it 
impossible for the newborn baby to breathe on her own; 
a team of highly specialized nurses, respiratory therapists 
and physicians from five different specialties at both  
hospitals partially delivered the infant, keeping it on  
placental support while a surgical airway was obtained. 

•	 The first, and so far only case of identical quadruplets 
treated for feto-fetal transfusion syndrome.29 

•	 The first Food and Drug Administration (FDA)-sanc-
tioned Investigational Device Exemption (IDE) for a 
detachable balloon inserted in the trachea of fetuses  
with severe congenital diaphragmatic hernia and  
extreme pulmonary hypoplasia, a technique shown 
experimentally to cause accelerated lung growth.30 

•	 One of the youngest-ever sets of conjoined twins to be 
separated, mere weeks after a premature delivery—in 
large part because of the collaborative prenatal planning 
of our team, including a novel method of early gestation 
visualization.31 

•	 And in 2018, following the results of the Management of 
Myelomeningocele Study (MOMS),32 the first open fetal 
surgery in New England to repair a spina bifida in utero.33

Research and clinical excellence have been two driv-
ing forces of the fetal treatment program at Brown. As the 
MADAM experience showed us, education was another 
major consideration. Educating the next generation of fetal 
medicine specialists was felt to be equally important. Thus, 
in 2003, we started to offer a unique opportunity: a course 
in fetal medicine to medical students at what was then the 
Brown University Medical School, and to undergraduate stu-
dents in the Program in Liberal Medicine Education (PLME). 
In a survey of the first four classes (2003–2007), students 
credited the course with helping them understand embryol-
ogy and human development (87%), the link between basic 
science and clinical medicine (70%), the role of ethics in 
medicine (90%), and the importance of a multidisciplinary 
approach to medicine (93%).25 Twenty years later, the course 
is still being taught. 

Fetal surgery as a field of medicine is no longer considered 
experimental, but it remains a niche specialty that requires 
the highest degree of expertise, coordination and engage-
ment. The Fetal Treatment Program of New England is no 
longer the only such initiative in the region, but it is the 
oldest. Many of our former fetal patients are now old enough 
to drive; some have voted twice in presidential elections, 
gone to college and started families of their own. A gener-
ation later, our program continues to thrive, and younger 
fetal specialists have joined the ranks of the ”old guard.“ 
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Even as the healthcare landscape in Rhode Island and the 
region undergo major changes, mothers, their fetuses, and 
their families continue to benefit from a talented and expe-
rienced team that exemplifies collaboration across special-
ties and hospitals. The program itself continues to be at the 
forefront of innovation—in utero repair of fetal spina bifida 
using robotic surgery is now in a preclinical phase,35 offering 
the promise of highly precise interventions on the fetus with 
minimal pain, discomfort and risk to mothers. Today, the 
Fetal Treatment Program of New England continues to offer 
fetal surgery to patients in our community and beyond. It 
serves as a model for fledgling programs around the country 
and gladly shares its 25-year experience; and it continues to 
advance the field of fetal medicine for all.
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