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plants in October 2014, she thought the approach “was a little 
fringe,” she says. Outside of the Gothenburg trial, very few sites 
in the world, and none in the US, had attempted uterus trans-
plantation in humans, and investing time and resources into the 
procedure was controversial, she says. But O’Neill was drawn 
to the idea. “You have transplants used to save and extend lives, 
and here was an application of transplant to generate new life.” 
Just a few years later, she would launch a uterus transplantation 
trial at UPenn, on the heels of two other programs in the US. 

The Cleveland Clinic was the first to launch, in October 2015. 
After conducting his own animal work and traveling to Sweden 
to observe Brännström’s team complete a uterus transplantation, 
Cleveland Clinic transplant surgeon Andreas Tzakis, who collabo-
rated with the Swedish group, helped launch a trial of 10 people 
seeking the procedure. The trial would be the first in the US to use 
uteruses from deceased donors, which eliminates the risks involved 
with harvesting uteruses from living donors (see also “Bioengineer-
ing a Uterus” on page 30) and allows for a shorter organ retrieval 
surgery that could also give surgeons the opportunity to harvest 
more, larger blood vessels that might reduce the risk of blockage 
after transplantation. “We do see this as the future in the field,” says 
Quintini. But the Cleveland Clinic program got off to a rocky start, 
with the first transplanted uterus having to be removed within a 
couple weeks after the recipient developed a severe yeast infection 
that was transferred from the donor. Additional transplantations 
were then delayed as the team reworked the protocol to reduce the 

time the donated organ was in cold storage and take other mea-
sures to minimize the risk of complications.

Baylor Scott & White Research Institute (BSWRI) in Dallas 
launched its 10-patient trial at Baylor University Medical Center 
in January 2016, headed by transplant surgeon Giuliano Testa and 
gynecologist Liza Johannesson, a former member of Brännström’s 
transplant team in Sweden. The Baylor group chose to use both 
deceased and living donors, though in contrast to the Swedish trial, 
living donors and recipients didn’t typically know each other. As it 
planned its trial, BSWRI launched a registry that was quickly filled 
with hundreds of volunteer donors. But like the ongoing study at the 
Cleveland Clinic, the Baylor trial also had a rough start: as Dingle 
learned just a few months before she underwent her own surgery in 
December 2016, three of first four transplanted uteruses had to be 
removed before the women were able to attempt pregnancy. 

O’Neill, by this time an assistant professor of obstetrics and 
gynecology at UPenn, had been following these events closely. 
When Baylor announced its early failures, she was already working 
with other faculty and administrators at the university, including 
Porrett, then lead surgeon at UPenn, to start its own program. The 
trial officially launched in the fall of 2017, just a few months before 
Baylor’s first successful birth.4 More births followed, including sev-
eral more from Baylor using living donors and a report from Bra-
zil of the first baby born from a uterus transplanted from deceased 
donor, something the Cleveland Clinic then achieved twice over. 
And in between those two births, UPenn celebrated the delivery of 
its first baby from a transplanted uterus (from a deceased donor). 
Ongoing trials in Europe have been sharing similar news. 

Now, several physicians and researchers tell The Scientist, it is 
time to widely offer the procedure to women with uterine factor 
infertility. Earlier this year, Baylor moved toward doing just that, 
completing its first uterus transplant outside the context of a clini-
cal trial. And a similar program, launched last October at UAB, is 
close on its heels. Officially launched in October 2020, the univer-
sity has committed to covering the costs of 25 uterus transplanta-

It’s going to be a transformative transplant. It’s 
a life-creating, life-enabling type of transplant.
  —Cristiano Quintini, Cleveland Clinic

UTERUS TRANSPLANTS BY THE NUMBERS
Sweden and the US have led the world in performing uterus transplants in women lacking the organ  
and in delivering babies from those donated wombs.

PROGRAM LAUNCH DONORS NUMBER OF 
TRANSPLANTS

NUMBER OF BIRTHS

Sahlgrenska University Hospital  
at the University of Gothenburg

May 2013 Living and deceased 21 15 from 12 women

Cleveland Clinic October 2015 Deceased 8 4

Baylor University Medical Center January 2016 Living and deceased 21* 14 from 12 women

University of Pennsylvania October 2017 Living and deceased 3 1

University of Alabama Birmingham October 2020 Deceased 0 0

*One transplant done outside the context of a clinical trial
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SOURCE OF IMMUNE CELLS IN UTERUS
Immune cells called natural killer (NK) cells are 
important for the establishment of pregnancy 
and, specifically, the development of the 
vasculature in the placenta. As with cells that 
replenish the endometrium, researchers can 
determine whether these and other immune 
cells come from within the uterus or from 
elsewhere in the body by testing to see if  
they have donor or recipient genes.

IMMUNE REJECTION OF ORGAN
Immunosuppressant drugs designed to help 
recipients accept the transplanted uterus 
can be discontinued prior to having the organ 
removed. From cervical biopsies and other 
samples, researchers can watch for signs of 
rejection and look for biomarkers that could 
provide a less invasive way to test for rejection 
following transplant surgeries involving 
uteruses or other organs.

SOURCE OF UTERINE CELLS
Researchers have long wondered about the origin 
of the various cells that make up the internal lining, 
or endometrium, of the uterus, which is shed and 
regenerated monthly as part of a normal menstrual 
cycle. With uterus transplantion, researchers can look 
at the genetics of the cells in the uterus and determine 
if they came from the organ itself, with genetic 
signatures of the donor, or from outside the organ, 
with genetic signatures of the recipient. 

EXPLORING UTERINE 
AND TRANSPLANT BIOLOGY
Thanks to more than two decades of animal and clinical research, dozens of women who lacked  
a uterus have received the organ via donation and transplant surgery, and many of these patients  
have had successful pregnancies. While the procedure was developed explicitly for the purpose  
of rescuing a woman’s reproductive capacity, scientists are taking advantage of the unique model  
to ask some basic research questions about endometrial turnover and other aspects of uterine  
biology, as well as questions about transplantation, and specifically, immune rejection of an organ.  
After every uterus transplant, recipients undergo regular blood draws and cervical biopsies—samples  
that clinical trial researchers are actively interrogating and banking for future studies. A few of  
those research directions are illustrated below.
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