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Women with mosaic Turner syndrome (TS) bearing the presence of Y chromosome material or with complete androgen insensitivity 
syndrome (CAIS) is at risk of gonadal malignancy. Two patients with characteristic features of these uncommon disorders are reported, and 
the surgical techniques of laparoscopic gonadectomy are reviewed and discussed. The aim of the present study is to report 2 clinical cases 
and review the surgical aspects of laparoscopic gonadectomy. Both patients had gonadectomy performed by laparoscopy. Laparoscopic 
gonadectomy can be performed in individuals with TS and CAIS. Different surgical strategies have to be considered for gonads in different 
locations. Gonadectomy by laparoscopy should be considered for these young patients with clinical, psychological, and cosmetic benefits.
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Implication for health policy/practice/research/medical education:
Women with mosaic Turner syndrome (TS) bearing the presence of Y chromosome material or with complete androgen insensitivity syndrome (CAIS) 
are at risk of gonadal malignancy. Two patients with characteristic features of these uncommon disorders are reported, and a review of the surgical 
techniques of laparoscopic gonadectomy is discussed. Laparoscopic gonadectomy can be performed; different surgical strategies have to be considered 
for gonads in different locations. Gonadectomy by laparoscopy should be considered for these young patients with clinical, psychological, and cosmetic 
benefits.
Copyright © 2013, Minimally Invasive Surgery Research Center and Mediterranean and Middle Eastern Endoscopic Surgery Association. This is an Open Access article 
distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribu-
tion, and reproduction in any medium, provided the original work is properly cited.

1. Introduction
Women with mosaic Turner syndrome (TS) bearing the 

presence of Y chromosome material or with complete 
androgen insensitivity syndrome (CAIS) are at risk of 
gonadal malignancy. The current recommendation is to 
perform gonadectomy to allow detection and prevention 
of the malignant change. We described in this report two 
cases with the characteristic features of these uncommon 
disorders, and in whom gonadectomy were performed 
successfully by laparoscopy. The surgical techniques are 
reviewed and discussed.

2. Objectives
The aim of the present study is to report 2 clinical cases, 

and review the surgical aspects of laparoscopic gonadec-
tomy. 

2.1. Case 1
A healthy 18-year-old student was visited for primary 

amenorrhoea. There was no galactorrhoea, excessive 

hair growth or acne. On physical examination, her body 
height, weight and BMI were 1.53m, 52kg and 22m/kg2, re-
spectively. The breast and pubic hair showed Tanner stage 
II development. The external genitalia and hymen had 
normal findings in examination. The patient did not have 
sexual experience; therefore the vaginal examination was 
not performed. Transabdominal ultrasound examination 
showed the presence of uterus but the ovaries were not 
identified. The follicular stimulating hormone (FSH) and 
estrogen levels were 106 IU/l and 43pmol/l respectively, 
which were compatible with ovarian failure. Karyotyping 
showed 45X/46XY chromosomes. The diagnosis of prema-
ture ovarian failure due to Mosaic Turner syndrome was 
made. Due to the presence of Y chromosome, gonadecto-
my was advised because of the risk of malignant change. 
Laparoscopic gonadectomy was performed. During the 
operation, the uterus was present, both fallopian tubes 
were normal and both gonads were small and found in 
the lateral walls of the pelvis. The gonadectomy was per-
formed similar to the usual laparoscopic oophorectomy, 
and was uncomplicated. The histo-pathological examina-
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tion of the specimen showed bilateral streak gonads with 
ovarian stroma. There was no ovum, follicle nor testicu-
lar tissue. Regarding some reports about potential preg-
nancies with oocyte donation in these patients, and also 
there was no pathology in the uterus, hysterectomy was 
not indicated for the patient.

After the operation, hormone replacement therapy was 
advised and accepted by the patient. 

2.2. Case 2
A healthy 16-year-old student presented with primary 

amenorrhoea. Physical examination showed that her 
body height, weight and BMI were 1.68 m, 59.6 kg and 21 
m/kg 2, respectively. Breast development was in Tanner 
stage V. The external genitalia had normal findings in ex-
amination. There was no pubic or axillary hair seen, and 
there was no mass palpable along the inguinal canal. Ul-
trasound showed the absence of uterus. Hormonal pro-
file showed that FSH and estrogen levels were 18.1 IU/l and 
145 pmol/l respectively. The testosterone level was 23.9 
nmol/l, and chromosome study confirmed 46 XY karyo-
type. Complete androgen insensitivity syndrome was di-
agnosed and the patient was advised for gonadectomy to 
avoid the risk of malignant change of the gonads. The pa-
tient initially declined the operation, and did not attend 
for follow up. She was seen again at 23 years old when 
she was planning for marriage and agreed for operation. 
Examination showed that she had blind end vagina with 
adequate length, and she did not have coital problem 
with her partner. Preoperative ultrasound and magnetic 
resonance imaging (MRI) of the pelvis could not identify 
the exact location of the gonads before the operation. The 
intraoperative findings are shown in Figure 1. During lap-
aroscopy, the uterus was absent and the bilateral gonads 
were located at the pelvic brim. Laparoscopic gonadecto-
my was performed with bipolar diathermy and scissors. 
The operation was uncomplicated and the pathological 
examination of the gonads showed benign immature 
testes. The patient was started on estrogen replacement 
therapy. 

3. Discussion
Turner syndrome was first described by Henry Turner in 

1938. It affects approximately 3% of female conceptuses, 
most embryos with 45 X genetic makeup abort spon-
taneously or electively due to prenatal detection. It has 
been estimated that 1 in 2500-3000 new-born females 
are affected (1, 2). Classical descriptions of the syndrome 
include short stature, webbed neck, a low posterior 
hairline, a broad chest with widely spaced nipples, and 
cubitus valgus (3). The clinical presentation of TS varies 
between patients, and can be subtle especially in case of 
mosaicism. In a review of adult women with TS, 21 % were 

not diagnosed till 16 years old (4). Short stature is a con-
sistent finding in TS. The commencement of growth hor-
mone therapy at appropriate age is crucial for the final 
height attained. A high index of suspicion in girls with 
short stature is required to detect TS early to allow treat-
ment. The karyotype of TS is 45 X, or the mosaic forms 
such as 45 X / 46 XX or 45 X / 46 XY as in this patient (2, 3). 
It has been estimated that there is a risk of malignancy of 

A

B

Figure 1. Absent Uterus, Gonad at Pelvic Brim in Complete Androgen In-
sensitivity Syndrome

the gonads in 10-30% of patients with the presence of Y 
chromosome material. Therefore, gonadectomy is rec-
ommended (5-9). Spontaneous pregnancies can occur in 
patients with mosaic TS who undergo spontaneous pu-
berty and menstruation. There are also reports of preg-
nancies achieved by oocyte donation. However there are 
significant risks associated with pregnancy in TS includ-
ing increased risks of pre-eclampsia, preterm birth and 
intrauterine growth restriction. The most dreaded com-
plication is aortic dissection leading to maternal death 
which is approximately 2 % in pregnant women with TS. 
Recently, the practice committee of the American soci-
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ety for reproductive medicine recommended that TS is 
a relative contraindication for pregnancy; however, it is 
an absolute contraindication for pregnancy in a patient 
with a documented cardiac anomaly (10, 11). Complete 
androgen insensitivity syndrome was first described by 
John Morris in 1953 which was initially termed testicular 
feminisation syndrome. It is a rare X linked recessive dis-
order, affected patients can be identified within families 
(12, 13). The genotype is XY, but as a result of nonfunc-
tional androgen receptor, the individuals do not develop 
the male phenotype. The androgen receptor (AR) gene is 
located on the X chromosome, with more than 800 differ-
ent mutations in the AR identified (13-15). After the initial 
description by Morris et al, further understanding of the 
condition has been gained from isolated reports or se-
ries. Ahmed et al published the largest cohort of 105 cases 
of CAIS from their clinical registry. It was observed that 
the patients presented with inguinal hernia in childhood 
(67 %) or primary amenorrhoea (6 %). Cases were also 
identified by positive family history (21 %) or a mismatch 
between prenatal karyotyping and phenotypic sex (6 %) 
(16). Although more than a hundred of cases had been 
reviewed, the limitation is that the registry identified 
cases from Paediatric endocrinologists and the findings 
may be biased to the group who presented at childhood. 
The Paediatric surgeons are likely to see CAIS patients as 
infant girls present with inguinal hernia, and this presen-
tation should prompt the consideration of this diagnosis 
with karyotyping performed. Gynaecologists are likely 
to see CAIS patients present with primary amenorrhoea. 
They have been brought up as females until puberty. The 
features of CAIS include normal external genitalia and 
breast development, minimal or absent pubic and axil-
lary hair. The vagina is a blind pouch of variable length. 
There is no cervix and uterus. The gonads are testes and 
are located intraabdominally, at the inguinal rings, along 
the inguinal canal or in the labia majora (12-15). The esti-
mated risk of gonadal malignancy has been reported to 
range from 0.8% to 22 %, but due to the rarity of the condi-
tion and limitation of case reports or series, an accurate 
assessment of the malignancy risk is not available. Most 
of the authors recommended prophylactic gonadectomy 
as a prudent approach(15-19).The timing of gonadectomy 
is controversial. Early gonadectomy in childhood has 
been proposed to avoid the risk of potential malignant 
changes of the gonads, and reduce the distress to the 
CAIS patients by having the decision of gonadectomy 
made by the parents. Others argued for delaying gonad-
ectomy after puberty because the observed risk of ma-
lignant change in childhood is very low and the patients 
can be fully informed of their conditions and involved in 
decision making when they are more mature. Delaying 
gonadectomy also allows for spontaneous puberty and 
avoids exogenous estrogen induction. With the paucity 
of data and the unknown exact risk of malignancy at dif-

ferent stages, the optimal timing of gonadectomy re-
mains unresolved (15-19). For TS patients, the gonads are 
generally situated at the pelvic brim, and laparoscopic 
gonadectomy should be similar to the usual oophorecto-
my. For CAIS, the possibilities are that the gonads can be 
present anywhere along the course of descent. Preopera-
tive imaging could not identify the exact location of the 
gonads before surgery in our patient. Our strategy was 
that if the gonads were not present at the pelvic brim, 
further dissection along the course of the descent would 
be required. The approach would be opening the perito-
neum at the pelvic brim and identify the gonadal vessels 
which should be in close proximity to the ureters. Then 
follow the course of the gonadal vessels towards the deep 
inguinal ring. If the gonads were still not found, further 
dissection within the inguinal canal with laparoscopic 
grasper would be performed to expose them intraab-
dominally if possible. If the gonads were deep within 
the canal and could not be pulled intraabdominally, they 
would be pushed out through the superficial inguinal 
ring for excision. Before the era of laparoscopic surgery, 
the gonads were removed by laparotomy. Portuondo et al 
first reported the laparoscopic approach to obtain biopsy 
from the gonads in 1986 (20). With the development of 
laparoscopic management of adnexal pathologies in the 
early 1990s, laparoscopic gonadectomy for intraabdomi-
nally located gonads in XY females were also reported 
(21).Since then, more than 30 CAIS patients had successful 
laparoscopic gonadectomy performed without compli-
cation for intraabdominally located gonads (22-35). The 
procedure should be similar to the laparoscopic oopho-
rectomy using standard laparoscopic techniques and 
should be considered the procedure of choice to avoid 
laparotomy. To the best of our knowledge, there are only 
three articles in the literature reporting specific surgical 
techniques (36-38) .Kristiansen et al. reported their ap-
proach to remove the gonads located within the inguinal 
canals by laparoscopy. During the operation, the peri-
toneum overlying the ureters were incised and the go-
nadal vessels were identified next to the ureters and then 
traced to the deep inguinal rings where the ductus def-
erens were seen entering the rings with the vessels. The 
ductus deferens were then grasped and pulled out from 
the canal by gentle traction (36). In cases the gonads are 
deep within the canal or adherent, Lee et al., reported the 
use of digital blunt dissection technique to assist laparo-
scopic gonadectomy. The surgeon inserted an index fin-
ger through a 12 mm incision at the midclavicular line of 
the lower abdomen and palpated into the inguinal canal. 
The other hand was used to elevate the inguinal ring ex-
ternally to assist the digital blunt dissection to free the 
gonads from the canal (37). Yalinkaya et al. described a 
method of laparoscopy-assisted transinguinal extracor-
poreal gonadectomy to remove the gonads by exterior-
izing them at the cutaneous end of the inguinal canal 
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by pushing them through the canal using laparoscopic 
graspers (38). With the methods reported, laparoscopic 
gonadectomy should be feasible. However, the dissection 
within the inguinal canal as described may potentially 
weaken the inguinal area and may damage of the ilioin-
guinal nerve which transverse the inguinal canal. There 
is a lack of information on these potential complications 
to guide whether additional procedure to strengthen the 
inguinal area to prevent future hernia is required. Pa-
tients affected by the disorders face problems of sexual 
identity, interpersonal relationship, sexual function, fer-
tility issues, and the long term use of hormonal replace-
ment therapy (39, 40). The need to undergo surgery for 
removal of the gonads is another stressor for them (17). 
Using minimally invasive techniques with the benefits 
of earlier discharge from hospital, earlier return to so-
cial activities, and with better cosmetic outcome may in-
crease the acceptability of gonadectomy to these groups 
of young patients.
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