
Introduction

The first human uterine transplantation was attempted in 
Saudi Arabia in 2002. However, necrosis of the graft occurred 
99 days after surgery; thus, the attempt failed (1) that was fol-
lowed by a lot of criticism. The second case was a 21-year-old 
patient with Mayer-Rokitansky-Kuster-Hauser syndrome in 
Turkey who achieved normal cycles and an implanted em-
bryo post transplantation (2). Moreover, recently nine women 
in Sweden successfully received a transplanted uterus (3). 
The 6-month results of the first clinical uterus transplantation 
trial revealed that the durations of donor and recipient surgery 
ranged from 10 to 13 h and from 4 to 6 h, respectively. No im-
mediate perioperative complications occurred in any of the 
recipients, and after 6 months, seven uteri remained viable 
with regular menses. Mild rejection episodes occurred in four 
of these patients that were effectively reversed by corticoste-
roids. The two losses of grafts were because of acute bilateral 
thrombotic uterine artery occlusions and persistent intrauter-
ine infection (3). The indications of uterine transplantation 
include women with a history of hysterectomy at a young 
age for malignant uterine tumors or benign diseases, such 
as fibroids or adenomyosis; history of emergency peripartum 
hysterectomy; and history of congenital uterine infertility e.g., 
Mayer-Rokitansky-Kuster-Hauser syndrome (4).
Robotic surgery became a common technique used by gyne-
cological surgeons over the last decade (5, 6). Three-dimen-
sional view, improved dexterity, infiltration of a surgeon’s nat-
ural tremor, and less operator fatigue are the main advantages 
of robot-assisted surgery (7, 8). In contrast, robotic surgery has 

some drawbacks, among which increased costs, requirement 
for a larger operating room because of the bulky machinery, 
and necessity of a specific training for the surgical team.
In the literature, only 12 cases of uterine transplantation have 
been described, all of which have been approached with the 
open technique (1-3, 9). The robot-assisted approach was 
never described or proposed in the field of uterus transplanta-
tion. Therefore, we suggest a new (robotic) approach in the 
already challenging uterine transplantation. The aim is to form 
a multicenter collaboration group to organize protocols in ani-
mal models as well as humans after ethical approval to clarify 
the possible role of da Vinci® Robot in uterine transplantation.
Two different protocols are proposed: initially, one for animal 
models, such as sheep or non-human primates and the sec-
ond one for humans after the possible success in the animal 
models. Specifically, the sheep and non-human models have 
been demonstrated to be superior models to that of the pig 
because the uterus has a relatively smaller size and the vas-
culature is of similar dimension as that of humans (10, 11). 
The lack of experience in the field and the small number of 
suitable candidates for the procedure renders the need of a 
multicenter approach essential.
The surgical technique should include the following steps:
- Hysterectomy of the donor uterus with preserved uterine 

vessels all the way to internal iliacs plus extended round 
and uterosacral ligaments.

- Ex vivo preparation of vessels.
- In lithotomy position, the laparoscope arm is introduced 

through a 12-mm transumbilical trocar with either an open 
technique or with a direct 4- puncture technique. In a 25°–
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30º Trandelenburg position, three 8-mm trocars are inserted 
under direct visualization at the left and right iliac fossae. 
A 10-mm trocar is positioned 2-cm cranial to the umbilicus 
and midway to the left trocar. An accessory 5- or 10-mm tro-
car can be placed midway and a 2-cm cranial to the umbi-
licus and right trocar in case of obese patient. In cases of 
patients with adhesions or large uteri, an extra 5- or 10-mm 
trocar may be positioned 10 cm lateral and caudal to the 
right 8-mm trocar. All trocars are separated by a distance of 
8–10 cm to avoid instrument crowding.

- Entry of the graft through the vaginal wall.
- The vaginal wall of the excised uterus is anastomosed with 

the vaginal stump using the prosthetic valve-suturing tech-
nique used in cardiac valve replacement.

- Vascular anastomosis (internal iliac arteries of the donor uter-
us that are end-to-end anastomosed with that on the recipient 
as well as the uterine veins that are end-to-end anastomosed 
with internal iliac veins and proximal utero-ovarian veins).

- Fixation of ligaments.
The concept of uterus transplantation has already raised various 
ethical concerns (12). Organ transplantations are considered as 
life-saving operations or at least as an intervention that offer a sig-
nificant improvement of a recipient’s quality of life (13). Despite 
the fact that uterus transplantation does not offer health benefit 
for the recipient, the birth of a child may have an important im-
pact on the quality of life of a woman, entering in this way in 
the definition and the scope of classic transplant. Moreover, the 
social acceptance of women with infertility depends on the cul-
tural background of every society. In particular, in Islamic coun-
tries, the social respect for women is directly correlated with the 
childbearing ability of the woman. This particular cultural charac-
teristic was probably the reason why the first uterus transplanta-
tion was performed in an Arab country (1). Nevertheless, uterus 
transplantation can be perceived as “reverse surrogacy,” a form 
of surrogate motherhood where the received uterus takes the 
role of the surrogate in the recipient’s body (13).
The main advantages of such a protocol would be the possible 
easier technique of micro-vascular anastomosis, three-dimension-
al (3D) view, wrist-like motion of the robotic arms, possible lower 
blood loss, possible fewer wound complications, reduced length 
of hospital stay, and faster return to normal activities (14). How-
ever, some could argue against such a technique by highlighting 
the disadvantages and possible limitations; for example, the deci-
sion regarding how the donor uterus is going to be inserted in the 
abdominal cavity, the fact that there is no previous experience, and 
the continuous argument of ethical concerns regarding uterine 
transplantation. Therefore, animal studies are initially suggested.
It is necessary for an experienced multidisciplinary transplanta-
tion team to extensively evaluate the recipient and donor and to 
obtain informed consent after discussing the major risks related 
to surgery, immunosuppression, and possible future pregnancy. 
Candidates for this operation should be carefully selected. To 
achieve the optimal possible results, a multispecialty approach 
is suggested, including careful assessment of the patient by an 
obstetrician, a gynecologist who is well-trained in both robotic 
gynecologic surgery and uterine transplantation, a vascular sur-
geon, an anesthetist, and a psychologist.

Conclusion

We believe that the use of a robot-assisted technique may en-
hance the safety of the procedure by facilitating the microvas-
cular anastomosis, vaginal anastomosis, and ligaments fixation. 
Reduction of the parietal trauma to a minimum, results in a cos-
metic and functional outcome that is likely to be superior to that 
of open laparoscopic techniques. Future studies will be neces-
sary to confirm the long-term safety of such protocols.
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