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Abstract
An infant born with hypospadias and no palpable gonads was diagnosed with persistent mullerian
duct syndrome (PMDS) based on history, physical examination, laboratory testing, and radiologic
imaging. A robot-assisted laparoscopic hysterectomy, right gonadal biopsy, and bilateral
orchiopexies were performed without incident. Final pathology confirmed the diagnosis of PMDS.
To our knowledge, this is only the second report of PMDS managed through a robot-assisted
laparoscopic approach.
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A newborn with ambiguous genitalia featured a phallus of ~2.5 cm length and 1.2 cm girth,
scrotal hypospadias with significant ventral curvature, a dorsally hooded prepuce,
penoscrotal transposition, a bifid scrotum, and no palpable gonads in the labioscrotal folds
(Figure 1).

The newborn’s karyotype was 46XY. An inhibin B level was somewhat low at 50.6 pg/mL,
indicating the presence of testicles. The neonate’s 17-hydroxyprogesterone level was 591
ng/dL, typical for a newborn. His testosterone level was high (651 ng/dL; normal 12–21),
indicating a virilizing signal. Anti-mullerian hormone level was low at 5.2 ng/mL (normal
15.5 to 48.7 ng/mL). Serum electrolytes were with normal limits.

A pelvic ultrasound performed on day of life 3 revealed perineal gonads (6×5 mm and 8×4
mm) and a uterus measuring 3.5×1.4×1 cm (Figure 2A). The kidneys and bladder appeared
normal. An MRI was performed, which confirmed the presence of a phallus, gonads, and a
uterus (Figure 2B). Another ultrasound was performed four months later, at which point the
gonads (left: 7×6×8 mm; right: 8×5×6 mm) were seen in the proximal portion of the
labioscrotal folds. The uterus measured 20×7×8 mm.
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Based on the data, the patient was diagnosed with persistent mullerian duct syndrome
(PMDS), penoscrotal hypospadias, and bilateral undescended testes. Sertoli cell failure was
suspected based on the low levels of anti-mullerian hormone and inhibin B. The attending
pediatric urologist recommended hysterectomy and bilateral orchiopexies followed by
hypospadias repair in a separate procedure. The family and attending discussed surgical
options, including open, pure laparoscopic, and robot-assisted laparoscopic approaches.
Informed consent was obtained for a robot-assisted laparoscopic surgery.

At six months of age the patient was brought to the operating room. After induction of
general anesthesia, a Veress needle was used to obtain peritoneal access through an
umbilical incision. A 12 mm Patton Surgical robotic trocar was placed.

Under direct vision using bladeless obturators, two 8 mm robotic ports were placed on both
sides of the abdomen at the level of the umbilicus. A da Vinci Standard Surgical System
bedside cart was docked to the ports.

“Peeping” gonads just proximal to the internal ring were identified bilaterally. Since the
right gonad was very intimately attached to the uterus, a small biopsy of this gonad was
performed and sent to pathology (Video 1). The frozen section confirmed the presence of
immature testicular tissue so the testis was preserved. A hitch stich was placed
transabdominally through the peritoneum overlying the mesorchium to immobilize the right
testis. A 6–0 PDS suture was used to close the biopsy site in a running fashion. A separate
hitch stitch was placed transabdominally through the fundus of the uterus to immobilize it.
Bipolar cautery and a Harmonic Scalpel were used to perform the hysterectomy. The distal
end of the mullerian remnant was transected close to its urethral insertion. Urethral catheter
manipulation was performed under laparoscopic vision to ensure a urethrotomy had not
occurred.

The peritoneum overlying the testicles was mobilized. The spermatic cords remained quite
tight despite this mobilization due to a wide arcade of short blood vessels stretching from the
midline and across the broad ligament to each testis. Selective division of small branches of
the vascular arcade was performed to mobilize the testes while preserving as much blood
supply as possible. Sutures were placed through the mesorchium of each testis and brought
through the skin to facilitate subsequent identification. The robot was undocked and the
excised mullerian remnant was laparoscopically placed in an entrapment sac and removed.
The ports were removed and the fascia closed with 4-0 PDS. Inguinal incisions were made
bilaterally and the stay sutures were followed down to the internal ring on each side. The
testes were delivered into the surgical field. The peritoneum overlying each spermatic cord
was further mobilized, but because the left testis became dusky with minimal manipulation
and the right testicular cord was very short, both testes were tacked in place in the distal
inguinal canals. The external oblique fascia was closed with 4-0 Vicryl. The skin incisions
were closed with 5-0 Monocryl and dermal adhesive. Total operative time was 334 minutes.
The estimated blood loss was 10 cc.

The patient was discharged the following day. The permanent sections of the gonadal biopsy
and mullerian remnant confirmed the presence of testicular and uterine tissue, respectively.

A testicular ultrasound was performed three months after surgery and showed left and right
inguinal testes measuring 1.1×0.4×0.7 cm (volume 0.2 ml) and 1×0.3×0.7 cm (volume 0.1
ml), respectively. Both testes exhibited microlithiasis and intact blood flow.

Nine and 16 months after hysterectomy/orchiopexy, the patient underwent a single stage
hypospadias repair and scrotoplasty, respectively, without complications. He was last seen
21 months after hysterectomy/orchiopexy and is clinically doing well. The patient’s PMDS-
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related mutations are being evaluated at the UCLA disorders of sexual development clinic.
The patient continues to be followed by our institution’s pediatric urology, pediatric
endocrinology, and andrology services.

PMDS is a disorder of sexual development which features a failure of involution of
mullerian structures 1,2. Typically this occurs due to functional mutations in either anti-
mullerian hormone or anti-mullerian hormone receptor type II (reviewed by Salehi et al.3).
PMDS is primarily inherited in an autosomal recessive fashion, although sex-linked
inheritance has been reported. Cryptorchidism and other forms of testicular ectopia are
commonly associated with PMDS, likely due to intimate association of the testis and
spermatic cord with mullerian structures. Resection of mullerian remnants and orchiopexies,
if necessary, are recommended to reduce the risk of malignant degeneration of these tissues.
The close anatomic association of wolffian and mullerian structures can make surgical
management of PMDS challenging, since care must be taken to avoid damaging the
spermatic cord during hysterectomy and resection of the fallopian tubes. This has led to
recommendations to consider partial hysterectomy when the mullerian remnant cannot
readily separated from the spermatic cord(s).

Numerous surgeons have reported varied use of laparoscopy in the diagnosis and treatment
of PMDS 4–13. Some surgeons have only used laparoscopy for diagnostic purposes, while
others have utilized it to perform orchiopexies, orchiectomies, and/or hysterectomies. To our
knowledge, only one prior publication has reported using robot-assisted laparoscopy to
perform orchiopexies and hysterectomy in a child with PMDS 14. In this report, Najmaldin
and Antao reported an operative time of 193 minutes associated with a 5 day hospitalization.
Although it is tempting to compare this to our operative time of 334 minutes and overnight
hospitalization, there is insufficient patient detail in Najmaldin’s report to make such
appraisals. Regardless, we attribute our long operative time to multiple factors: the complex
anatomy of the patient (especially the vascular supply of both testes running across the
broad ligament); small patient size, which made instrument clash and tissue dissection more
challenging; use of the now-outdated da Vinci Standard System, which features less range-
of-motion and inferior optics compared to the newer systems; and our surgical team’s
relative inexperience with infant PMDS surgery.

Despite these issues, we found the robot to be particularly useful for suture closure of the
gonadal biopsy site. We believe that as technology improves and is adopted by pediatric
surgeons, the utilization of robot-assisted surgery for PMDS will increase and facilitate
evaluation of its benefits, if any, over other forms of surgery.
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Figure 1.
Photograph of patient’s genitals demonstrating scrotal hypospadias with significant ventral
curvature, a dorsally hooded prepuce, penoscrotal transposition, and a bifid scrotum.
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Figure 2.
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Radiographic confirmation of Mullerian structures. A, Sagittal view of a pelvic ultrasound
showing the presence of a uterus behind the bladder. B, Sagittal view of an MRI
demonstrating a phallus, gonads, and a uterus.
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