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ABSTRACT

Introduction: To evaluate the feasibility and safety of robotic hysterectomy in the “transgender male/non-
conforming” population and the short and long-term surgical outcomes of robotic surgery in these patients.
Materials and methods: A retrospective analysis was carried out from February 2016 to January 2018. Twenty
female transgender patients with a previous psychiatric diagnosis of gender dysphoria who did not present
genital pathologies were included in the study. The robotic hysterectomies were performed from June 2016
to March 2018 using a Da Vinci Xi Robot (Intuitive Surgical, Sunnyvale, CA, USA). Results: No intraopera-
tive or postoperative complications were recorded. The median duration of the intervention was of
90 minutes, including docking which lasted 16 minutes, while the median stay in the operating room was of
140 minutes. The median time of duration of intervention was of 90 minutes. The median blood loss was
about 90ml with a percentage decrease in hemoglobin between pre- and post-operative of about 8%.
Postoperative pain was assessed using the VAS scale in the immediate postoperative period, on the first
and second day, resulting of 3 and 2, respectively. The pathological examination of surgical specimens con-
firmed the absence of malignancy. Conclusions: The robotic approach represents a feasible, safe, and effective

surgical option for hysterectomy for “transgender male” affected by gender dysphoria.

Keywords: affirmative gender surgery; robotic

nonconforming population

INTRODUCTION

The transgender and gender-nonconforming popu-
lation (TGNC) includes all those people whose gen-
der identity is not completely aligned with the sex
assigned at birth [1, 2]. Gender dysphoria is
defined as discomfort or suffering due to the incon-
gruity between gender identity, sex assigned at
birth and/or primary and secondary sexual charac-
teristics assigned at birth. In the United States, it is
estimated that 1.4 million adults (0.6% of the total
population), are identified as transgender [3].
Furthermore, the younger segment of the popula-
tion reports the highest transgender identity rate:
0.66% between 18 and 24years old, compared to
0.58% of those between 25 and 64. It has been
reported that, during childhood and adolescence,

surgery; hysterectomy; transgender and gender-

71% suffered physical violence and 50% sexual vio-
lence caused by gender noncompliance. About 1/3
attempted suicide [4, 5]. An Italian study, founded
that the most frequent types of stigma are: verbal
abuse (86.6%), problems in finding a job (66.4%),
physical abuse (57%), problems of access to general
health services (38.9%), and sexual abuse (31.5%)
[6]. The need of these individuals to overcome such
events and the desire to realize the connection
between body and psyche is the result of a pains-
taking and personal elaboration of their gender
identity, realized with the support of medical and
psychological treatments corresponding to the dif-
ferent personality profiles and individual condition:
medical and, in particular, surgical intervention is
justified, therefore, only and only if aimed at reduc-
ing or resolving this suffering.
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A collaboration between several disciplinary sec-
tors can become fundamental in the work with
TGNC people [7, 8]. Affirmative Gender Surgery
(GAS) is usually the final and irreversible step of
the therapeutic algorithm. Interventions such as psy-
chotherapy, the alteration of one’s gender expression
and hormone therapy, must take place before the
surgical consideration. Surgeries that confirm the
gender can be any surgical procedure aimed at pro-
ducing a greater alignment between one’s own body
and one’s gender identity; as such, GAS can include
a wide spectrum of demolition and reconstruction
procedures. It is important to note that not all trans-
gender patients undergo surgery [9, 10]. Surgery-
especially the genital one-is often the last and most
considered step in the process of treating gender
dysphoria. For the Female-to-Male (FtM) patient,
surgical interventions may include subcutaneous
mastectomy, creation of a male-type chest; hysterec-
tomy/ovariectomy, reconstruction of the fixed part
of the urethra, which can be done in conjunction
with metoidioplasty or phalloplasty (using a pedun-
culated or free vascularized flap), and vaginectomy,
in the context of genital surgery; vocal surgery
(rare), liposuction, lipofilling, pectoral implants, and
other esthetic procedures, included in many of sur-
gical operation outside genitalia/breast [10, 11].

The use of gender affirmative surgery, how-
ever, it still requires further characterization. A
single study conducted in Sweden has shown a
steady increase in applications for GAS (Gender
Affirmation Surgery), with the incidence of more
than tripled in recent years [3]. In an original sur-
vey by Canner and colleagues, data from the
national hospital sample were analyzed from the
period between 2000 and 2015. An increase of 3.67
times was noted in the number of patients carrying
the diagnosis of transsexualism or gender identity
disorder [12]. With the greater awareness of
“transgender men” and the availability of various
medical and surgical techniques for treatment, even
minimally invasive, there is a gradual increase of
social impact of gender dysphoria [13]. Among the
“gender-assignation surgery” (GAS) techniques,
recourse to vaginal, laparotomic and laparoscopic
hysterectomy is well described in the literature [3,
11, 12, 14-16]. However, there is no clear evidence
of the use of robotic surgery in this population.

TABLE 1. Inclusion criteria

The primary objective of our study was to
evaluate the feasibility and safety of robotic hyster-
ectomy in the “transgender male/non-conforming”
population. Secondary objectives were the evalu-
ation of short and long-term surgical outcomes of
robotic surgery in these patients.

MATERIALS AND METHODS

This was a single center, retrospective study. All
patients were selected by screening all the female
transgender patients with a previous psychiatric
diagnosis of gender dysphoria (in accordance with
the diagnostic criteria of the DSM V) [14, 17],
referred to the University Hospital “Federico IL”
with the desire for gender reassignment, from
February 2016 to January 2018. At the time of the
first medical examination to our hospital, all patients
had undergone a transvaginal ultrasound scan,
gynecological examination and PapTest to rule out
the presence of gynecological pathologies and to
evaluate the size of the uterus. Twenty patients who
did not present genital pathologies were included in
the study. Extensive counseling had been given
about techniques, advantages, and disadvantages of
different routes of hysterectomy and all the patients
signed informed consent for robotic surgery and for
the processing of personal data for study purposes.
The inclusion criteria are summarized in Table 1.
The surgical procedure was performed from
June 2016 to March 2018 at the University Hospital
“Federico II,” using a Da Vinci Xi Robot (Intuitive
Surgical, Sunnyvale, CA, USA). The pneumoperito-
neum was created using a Veress needle and insuf-
flating CO, until an intra-abdominal pressure of
20mmHg was reached; when this pressure was
reached, an 8 mm optical trocar was inserted (in the
umbilical or over the umbilical area, depending on
the size of the uterus and on previous abdominal
surgery), 2 ancillary 8 mm trocars (positioned about
10cm from the optical trocar on the transverse
umbilical line), and a 12mm trocar of the “AirSeal”
type (positioned between the optical trocar and the
right hypochondrium) to facilitate the introduction
of sutures and irrigation/aspiration by the assistant
to the field. A Hohl uterine manipulator (Karl Storz
Endoscopy - America, Inc., El Segundo, CA) was
carefully inserted into the uterus under optical

Absence of diseases of the genital sphere

Reduced uterine dimensions
Absence of contraindications to minimally invasive surgery

Psychiatric diagnosis of gender dysphoria according to the DSM V criteria
Authorization of a judge to rectify primary sexual characteristics

Understanding informed consent to robotic surgery and participation in the study
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TABLE 2. Robotic surgery technique

Robotic Hysterectomy in the TGNC Population 3

Induction of pneumoperitoneum

e Umbilical Veress needle

Dimensions and position of the trocars

Uterine manipulator
Hysterectomy and annexation

Closure of the vaginal dome

One 8 mm umbilical optical trocar or 2 fingers above the OT

Two ancillary trocars from 8 to 10 cm from the navel on the transverse umbilical line
One 12mm “Airseal” ancillary trocar in the upper right abdominal quadrant
Reusable fixed valve Hohl manipulator

Bipolar coagulation of vascular pedicles and uterine and ovarian ligaments
Colpotomy with monopolar robotic scissors

Removal of the piece by vaginal route

Robotic way with continuous suture “barbed” or Vicryl 0

control after the hysterometry. The patients had
been then placed in the Trendelenburg position and
the intra-abdominal pressure had been reduced to
8-10 mmHg before the robotic “docking” to the cam-
era and the two 8mm ancillary trocars. After the
execution of the hysterectomy, the operative piece
(uterus 4 appendix) was removed intact by vaginal
route in 15 cases-in the other 5 a cold-blade mor-
cellement was required by vaginal route; all samples
had been sent for definitive histological examin-
ation. The vaginal dome was sutured in continuous
intracorporeal with “barbed” thread or Vicryl 0. The
operative technique is summarized in Table 2.

In the postoperative period, all patients had
been treated according to protocols defined for min-
imally invasive surgery: early mobilization, removal
of the bladder catheter in the first day, rapid
resumption of feeding. All were also given prophy-
lactic antibiotic therapy with Cefazolin 2 gr intraop-
erator and 1gr x 2 in the following 5days and low
molecular weight heparin (EBPM) in prophylactic
doses (4000 U.I./die) until complete mobilization.

In order to evaluate the feasibility of the robotic
route in this particular population, some outcomes
were assessed related to the intervention, the post-
operative hospitalization and the 30days follow-up
after surgery: in particular, were evaluated the robotic
docking time, the duration of the intervention, the
time spent in the operating room, the amount of
blood loss during surgery, the postoperative hemo-
globin and its decrease compared to the initial value,
the pain in the immediate postoperative period, on
the first day and on the second day; the time of hos-
pitalization and the rate of postoperative complica-
tions were assessed too. After 30days from the
surgical intervention, all patients exhibited a blood
test and underwent ultrasound examination. All val-
ues have been expressed as medians and ranges.

RESULTS
Characteristics of the Population

From June 2016 to March 2018, 20 patients under-
went total hysterectomy and bilateral salpingo-

© 2019 Taylor & Francis Group, LLC

oophorectomy. The age range of the patient group
was between 19.5 and 28.4years of age (median:
23.5years); none of them had pregnancies in the
past while all had testosterone therapy for the main-
tenance of male secondary sexual characteristics,
started 6 months before. None have shown notable
comorbidities, and none were overweight or obese
with a median BMI of 22.3kg/m? (range: 21-24.7).
Before starting testosterone, baseline hemoglobin
and lipid profile were obtained, as these indices
change over time, and no alteration was found. The
duration of testosterone therapy before surgery was
of 24.4weeks (range: 23-27). Eighteen patients (90%)
were in amenorrhea for more than a year following
medical therapy. All characteristics of these patients
are summarized in Table 3.

Evaluation of Surgical Feasibility

All the interventions were carried out entirely by
robotics without need for laparoscopic or laparo-
tomic conversion and were performed by a single
operator (G.B.) appropriately trained in a specific
training course. All patients were transferred to the
inpatient ward in the immediate postoperative time
without specific assistance in intensive care. No
intraoperative or postoperative complications,
including abnormal bleeding where the trocars were
inserted or from vaginal dome, no lesion to ureter
or bowel, no injuries to vessels, were recorded or
required a change in the time and modalities of the
surgical intervention or lengthening of hospitaliza-
tion times: indeed, were hospitalized 2.5days on
average. The median duration of the intervention
was of 90 minutes, including docking which lasted
15minutes, while the median stay in the operating
room was of 140minutes (Table 4). The median
blood loss was about 90ml with a median of the
percentage decrease in hemoglobin between pre-
and post-operative of about 8%. Postoperative pain
was assessed using the VAS scale in the immediate
postoperative period, on the first and second day
with a value of 5, 3, and 2, respectively. Despite the
small size of the uterus, in 5 patients a cold-blade
morcellement was performed by vaginal route. All
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TABLE 3. Characteristics of the population included in the study

Age, median (range)
BMI (kg/ m?), median (range)
Preoperative hemoglobin (g/L), median (range)

Duration of testosterone therapy before surgery (weeks), median (range)

Amenorrhea, number (%)
Average number of previous surgeries (range)

23,5 (19.5-28.4)
22,3 (21-24.7)
12,6 (10.1-15.3)
24,4 (23-27)

18 (90)

0.8 (0-2)

TABLE 4. Surgical outcomes

Outcomes

Median (range)

Duration of intervention (minutes)

Time of “docking” (minutes)

Time spent in the operating room (minutes)
Blood loss (ml)

Decrease in hemoglobin levels (%)

Length of hospital stay (days)

VAS score in the immediate postoperative period

VAS score (in the first day)
VAS score (in the second day)
Removal of stitches (days)

90 (65-150)
15 (10-25)
140 (90-180)
90 (150-30)
8 (4-16)

2.5 (2-4)

5 (3-8)

3 (1-6)

2 (0- 5)
7th-10th

the surgical specimens (uterus, cervix, and bilateral
adnexa) were subjected to definitive histological
examination, and none of them showed any notable
pathological findings. The stitches of the cutaneous
bruises were removed all 7-10days after the oper-
ation without any complication. The results are sum-
marized in Tables 4 and 5.

DISCUSSION

In “cis-gender” women, the American College of
Obstetricians and Gynecologists (ACOG) has clearly
indicated that the choice of the better approach for
hysterectomy should be carried out on a case-by-
case basis, in order to provide patients the safest,
least invasive and the best cost-benefit surgical route
[18]. Following those criteria, the American College
of Gynecologic Laparoscopists recommends the use
of the vaginal or laparoscopic route as elective tech-
niques in hysterectomy for benign pathology [19]. A
2015 Cochrane review of 47 RCTs evaluating the dif-
ferent approaches to hysterectomy also concluded
that both vaginal and laparoscopic routes are super-
ior to the laparotomic approach [20]. The “TGNC”
population (Transgender non-conforming) repre-
sents a group with peculiar characteristics that
requires feasibility assessments of the different hys-
terectomy routes compared to the cisgender popula-
tion. Many authors considered “transgender male”
patients to be ideal for demonstrating the benefits of
a laparoscopic approach compared to the vaginal
one [19, 20]. In most trans-genders male vaginal
atrophy is present due to low levels of estradiol
linked to the suppressive therapy with testosterone;
this is generally associated with nulliparity, the

absence of uterine prolapse and the absence (or
scarce frequency) of penetrative sexual relations. In
fact, the latter approach is made difficult by a series
of technical factors that are not found in the cisgen-
der population: in most trans-genders male vaginal
atrophy is present due to low levels of estradiol
linked to the suppressive therapy with testosterone;
this is generally associated with nulliparity, the
absence of uterine prolapse and the absence (or
scarce frequency) of penetrative sexual relations [21,
22]. Furthermore, the intervention involves bilateral
adnexectomy in these patients, which is not always
technically feasible for the vaginal route [23].
Considering that, the transgender population does
not usually present organic pathologies affecting the
genital sphere, it is conceivable that it may be con-
sidered the ideal candidate not only for laparoscopic
surgery but also for robotic surgery. However, there
is no evidence in the literature on the feasibility and
advantages of the robotic intervention; our work is
the first study assessing, based on our experience,
the feasibility of robotic hysterectomy in the trans-
gender population [21, 22]. The decision to carry out
these interventions by robotics was also made in
order to exploit a logistical advantage of our hos-
pital: the robotic surgical platform is in fact installed
in the operative block of urology, allowing patients
to be admitted both in the pre- and post-operation
at a male ward; this aspect should not be neglected
in an increasingly “patient-friendly” approach to
this category of people, who would be forced to
experience a significant psychological and logistic
discomfort in the case of hospitalization in
female wards.

Our results show how robotic surgery can be a
valid alternative to laparoscopic, laparotomic, and
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TABLE 5. Histological examination of surgical specimens

Surgical specimens

Results of histological examination

Uterus

Cervix

Ovaries

Fallopian tubes

Weight of the uterus (g), median (range)

Atrophic endometrium: 12 patients (60%)
Proliferative endometrium: 4 patients (20%)
Secretory endometrium: 2 patients (10%)
Polyp on proliferative endometrium: 2 patients (10%)
Regular myometrium: 16 patients (80%)
Uterine myomas of 1-3 cm: 4 patients (20%)
Atrophic cervix: 16 patients (80%)

Trophic cervix: 4 patients (20%)

Regular ovaries: 12 patients (60%)
Multi-follicular ovaries: 4 patients (20%)
Atrophic ovaries: 4 patients (20%)

Normal Fallopian tubes: 16 patients (80%)
Salpingitis: 4 patients (20%)

95g (127-82.5)

vaginal surgery in this group of patients. The com-
mon opinion according to which the use of the robot
involves a significant increase in the duration of the
interventions is not confirmed since the times are in
line both with those described in the literature and
with those deriving from our experience with lap-
aroscopic surgery [24]. Moreover, robotic-assisted
laparoscopy has demonstrated to be as adequate
and feasible as conventional laparoscopy in other
surgical conditions, including both early and
advanced/recurrent ovarian cancer, making it an
acceptable approach in selected patients [25, 26]:
indeed, Bellia et al. (2016) reported no case of con-
version to laparotomy, a mean operative time of
281 + 81 minutes for the entire cohort with no statis-
tically difference (p=0.49) between conventional
laparoscopy (288+88min) and robotic-assisted
laparoscopy (270 +72min), and a median hospital
stay of 3days (1-15) with no statistically significant
differences between two groups [4 (1-15) vs 3 (1-7);
p=0.43] [25]. The average residence time of the
patient in the operating room is also slightly longer
than that of the other surgical pathways, demon-
strating that the preparation of the robot does not
involve major repercussions on the average occupa-
tion time of the operating theaters.

The analysis of the data also showed an excel-
lent postoperative recovery of the patients: indeed,
all were discharged in line with the timing of a min-
imally invasive surgery (2—4days) in the absence of
complications both intra and postoperatively; the
absence of complications allowed the removal of the
bladder catheter (essential for the prevention of
urinary tract infections) in the first day, the early
mobilization of the patients (which involves a dras-
tic reduction of the thromboembolic risk) and the
quick recovery of the feeding (with minimal discom-
fort for the patients). Postoperative pain data also
showed that both on the day of surgery and on the
following two days the pain symptomatology was
minimal and easily controlled with common FANS:

© 2019 Taylor & Francis Group, LLC

this is probably due to the low levels of intra-
abdominal pressure required during surgery
(10mmHg) (given the possibility of creating a
“curtain effect” with the robotic arms), but also to
the minimum tissue trauma obtained seen the
extreme-precision movements of the robot and to
operating times not excessively lengthened by the
use of the device.

Colpectomy is known as a procedure with
potentially serious complications, such as extensive
blood loss, vesicovaginal or rectovaginal fistula [27,
28]. Colpectomy performed via the vaginal route
can be a challenging procedure due to lack of expos-
ure of the surgical field, although it remains the one
of choice [27, 28]. Robot-assisted laparoscopic hys-
terectomy with bilateral salpingo-oophorectomy fol-
lowed by robot-assisted laparoscopic colpectomy
(RaLC) is considered an alternative for the vaginal
approach [27-29]. Firstly, Groenman et al. (2017)
showed how RalL.C was feasible as a single-step sur-
gical procedure in FtM transgender surgery, despite
the sample size was too low to conclude that RaLC
is a safer procedure than vaginal colpectomy [29].
However, it is necessary to stress the great difficulty
in removing the surgical piece by vaginal route.
Despite the small size of the uterus, due to vaginal
atrophy and nulliparity, all patients had a narrow
and not very accessible vaginal canal: in five cases a
cold-blade morcellement was required by vaginal
route. This procedure, though, did not result in an
excessive lengthening of the operating times and
was performed with reasonable confidence given
the low oncological risk linked to young age, the
absence of risk factors, and the negativity of all pre-
operative examinations. This criticality does not rep-
resent, in our opinion, a significant contraindication
to robotic surgery in this group of patients, consid-
ering that these difficulties are also found using a
laparoscopic approach.

The stitches of the cutaneous bruises were
removed all 7-10days from the operation without
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any complication and with an esthetic result judged
satisfactory by the patients.

In the short postoperative follow-up period, no
vaginal dome dehiscences were reported, confirming
the reliability of the suture performed by robotic
means. To avoid dehiscences, after removal of the
entire vaginal wall, the vaginal apex should be
sutured robotically by suturing the remnants of the
rectovaginal septum and endopelvic fascia of the
vesicovaginal space together. During this step, it is
crucial to carefully pay attention to the route of both
ureters to avoid lesions or kinking.

Finally, in a broader discussion of the feasibility
of robotic hysterectomy for gender dysphoria, the
cost argument cannot be overlooked, being the main
limitation to this technique [21, 30, 31]: the robot is
in fact burdened by an initial cost of non-sustainable
purchase by all the structures health care and that
must be carefully assessed on the basis of the num-
ber of interventions performed, their complexity and
to their remuneration, especially in small centers
[32]. On the other hand, the rapid postoperative
recovery compensates at least in part the costs of
the intervention, guaranteeing lower hospital
charges and a lower complication rate [21, 30, 31].
The more rapid recovery of daily activities and
work activities also entails an important reduction
of the indirect costs associated with the intervention
itself. Further studies on this issue should be carried
out to evaluate the effective sustainability of robotic
hysterectomies for gender dysphoria and robotic
surgery in general. The expiry of the patents on
robots and robotic devices in the near future should
lead to a drastic reduction of the direct costs of the
intervention, thus allowing a greater diffusion of
robotic surgery even for benign indications.

Our results show the feasibility of robotic hys-
terectomy in gender dysphoria, despite having some
limitations: firstly, the small number of patients
with gender dysphoria. Even though the sample of
20 cases is reduced to obtain a real evaluation of the
usefulness of the robotic approach and its advan-
tages, it must be taken into account that there is a
small number of patients suffering this condition
and, among these, those who decide to undergo sur-
gery and turn to our center, although our general
hospital is a reference for gender affirmative sur-
gery. Then, a control group is missing because of
the difficulty in obtaining an equally numerous ser-
ies of hysterectomies for this pathology performed
laparotomic, laparoscopic and vaginal in our center;
the postoperative follow-up is too short to rule out
long-term effects (especially with regard to vaginal
dome prolapse).

In conclusion, our study shows how the robotic
approach is a feasible, safe and effective surgical
option for hysterectomy for “transgender male”

affected by gender dysphoria. The benefits of this
technique are much more evident in this population,
which presents anatomical characteristics and surgi-
cal peculiarities different from those of “cis-gender”
women. However, the excessive cost of the robotic
approach to benign pathology currently limits its
use in clinical practice. Further studies with larger
sample size and longer follow-up are necessary to
assess whether there are significant differences in
short- and long-term outcomes among laparoscopic,
vaginal, and robotic procedures, with the hope that
research contributes to improving the quality of life
of this population.
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