
Romanian medical JouRnal | Revista medicală Română – volume 69, suppl. 4, 2022 31

PAPER 9Ref: Ro Med J. 2022;69(Suppl4)
DOI: 10.37897/RMJ.2022.S4.9

Indocyanine green utility in uterine transplantation
Nicolae Bacalbasa1,2, Irina Balescu3, Valentin Varlas1,4, Cristina Martac5, Ileana Pantea6, Mihaela Vilcu7,8, 

Iulian Brezean7,8, Alexandru Ciulcu9

1Department of Obstetrics and Gynecology, “Carol Davila” University of Medicine and Pharmacy, Bucharest, Romania 
2Department of Visceral Surgery, Center of Excellence in Translational Medicine, 

Fundeni Clinical Institute, Bucharest, Romania 
3Department of Visceral Surgery, Ponderas Academic Hospital, Bucharest, Romania

4Department of Obstetrics and Gynecology, Filantropia Clinical Hospital, Bucharest, Romania
5Department of Anesthesiology, Fundeni Clinical Institute, Bucharest, Romania

6Department of Diabetes and Nutrition, Transilvania University Brasov, Romania.
7Department of Surgery, “Dr. I. Cantacuzino” Clinical Hospital, Bucharest, Romania

8Department of Surgery, “Carol Davila” University of Medicine and Pharmacy, Bucharest, Romania
9Department of Obstetrics and Gynecology, “Dr. I. Cantacuzino” Clinical Hospital, Bucharest, Romania

Corresponding author:
Nicolae Bacalbasa
E-mail: nicolae_bacalbasa@yahoo.ro

Article History:
Received: 18 April 2022  
Accepted: 30 April 2022

INTRODUCTION

Indocyanine green has been widely proposed in 
the last decade with multiple purposes: to detect sen-
tinel lymph node, to provide a better preservation of 
the greater lymphatic vessels and to avoid secondary 
limb lymphedema after axillar or inguinal lymph 
node dissection or to preserve vascularization of dif-
ferent flaps during reconstructive procedures [1-4]. 
Once the benefits of the method have been clearly 
demonstrated, indocyanine green has been also pro-
posed in order to assess the functionality of vascular 
anastomoses [5,6]. 

THE ROLE OF UTERINE TRANSPLANTATION

As for the surgical procedure of uterine trans-
plantation, it has been proposed in the last decade 
in order to treat infertility, the first born after this 
procedure being reported by professor Brannstrom 
in 2015 [7]. At that moment, a 35 year old with 
Rokitansky syndrome (congenital absence of the 

uterus) was submitted to an uterine transplanta-
tion, the donor being a 61 year old two parous wom-
an. One year after uterine transplantation she was 
submitted to her first embryo transfer and she gave 
birth to a male baby of normal weight 31 weeks lat-
er [7]. Once this great success was reported, atten-
tion was focused on wider implementation of uter-
ine transplantation and on improving the surgical 
techniques in order to maximize the fertility results.

THE UTILITY OF INDOCYANINE GREEN ADMINISTRATION 
IN UTERINE TRANSPLANTATION IN ANIMAL MODELS

The utility of indocyanine green injection in uter-
ine transplantation has been recently studied espe-
cially in animal models (Figure 1); therefore, in the 
study conducted by Dion et al. and published in 2019 
the authors published their experience obtained af-
ter uterine auto-transplantation in six multiparous 
Yucatan female pigs. After performing the hysterec-
tomy the specimen was maintained at a temperature 
of 4oC for 60 minutes afterwards it was transplanted 
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in an orthotopic manner. The following termino-lat-
eral vascular anastomoses were performed: between 
the utero-ovarian veins and the external iliac veins 
and between the uterine arteries and external iliac 
arteries. The patency of the vascular anastomoses 
was studied through a Doppler ultrasound of the 
uterine arteries followed by indocyanine green ad-
ministration. Therefore, infrared light and adminis-
tration of indocyanine green provided a real time 
observation of the uterine vascularization and, in the 
meantime the recognition of anastomotic leaks. In 
the following days, one animal model died due to ful-
minant bleeding at the level of the anastomosis, an-
other one died due to respiratory insufficiency, two 
other cases presented a necrosed uterus at the 10 day 
follow up and the remaining two cases were alive 
and presented a viable uterus (when explored by a 
pelvic magnetic resonance imaging). This study came 
to demonstrate the necessity of having an objective, 
powerful tool in order to analyse the functionality of 
vascular anastomoses [8].

Another study conducted on animal models which 
aimed to assess the effectiveness of indocyanine 
green in uterine transplantation was conducted by 
Shockley et al. and included six females baboons. In 
three cases the venous uterine vascularization was 
interrupted while in the other three cases the arterial 
vascularization was interrupted. In all cases reanas-
tomoses were performed in the infrared light, after 
indocyanine green administration; postoperatively 
no case of uterine necrosis was observed while men-
struation was preserved demonstrating therefore the 
efficacy of the method [9]. 

The method has been also proved to be efficient in 
a sheep model submitted to uterine transplantation, 
indocyanine green administration being successfully 

performed in order to provide an effective intraoper-
ative and postoperative blood flow monitoring in the 
transplanted specimens [10]. 

THE UTILITY OF INDOCYANINE GREEN ADMINISTRATION 
IN UTERINE TRANSPLANTATION IN HUMAN

After demonstrating the efficacy of the method 
in animal models, indocyanine green injection has 
been recently added as part of the surgical proce-
dure in human. One of the first papers in which in-
docyanine green administration was postulated has 
been recently published by Mats Brannstrom, the 
first gynecologist who had reported a successful 
pregnancy after uterine transplantation in 2015. 
This time the Swedish study group conducted by 
professor Brannstrom reported eight cases of wom-
en submitted to uterine harvesting by the use of 
DaVinci robot, in all of them indocyanine green in-
jection being administrated in order to provide an 
efficient identification of all blood vessels. This 
identification was possible after injection of 0,25mg 
/kg of indocyanine green and Firefly imaging of the 
operative field by the use of DaVinci Xi system [11]. 

CONCLUSIONS 

Indocyanine green injection and near infrared 
imaging seem to be a useful and effective tool in or-
der to assess the vascularization of the uterus during 
transplantation. The method seems to be efficient 
both during harvesting and for creating the anasto-
moses and for providing a real time visualization of 
the blood supply. However, the method is still in an 
experimental phase, most reports originating from 
animal models. 

FIGURE 1.  Experimental model 
using a harvested macaque 
uterus. The picture shows 
the placement of a catheter 
inside the uterine artery for 
indocyanine green perfusion
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