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More about me
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New York University

• Focus:

– Urethral reconstruction

– Prosthetics (IPP/AUS)

– Urinary diversions

– Upper tract reconstruction

– Transgender surgery

• Co-Director, Reconstructive Urology 

Fellowship

• Practice from 4/2017-4/2018

– Urethroplasty (non-robot): 105

– Gender affirming surgery (primary + 

revisions): 109 

– Robotic reconstructive procedures: 157
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Robotic reconstructive urological surgery

• Ureteral reconstruction 

– Pyeloplasty

– Ureteroneocystotomy

– Boari flap

– BMG ureteroplasty

– Ileal ureter

– Appendix onlay

– Ureteroenteric anastomotic revision

• Bladder reconstruction

– Diverticulectomy

• Posterior urethral reconstruction

– Radiation stenosis

– Pelvic fracture urethral injury

– Vesicourethral anastomotic revision 

– Bladder neck contracture

– Rectourethral Fistula

• Urinary diversion

– Conduit 

– Neobladder

– Indiana Pouch

• Transgender surgery

– Vaginoplasty

– Vaginectomy



Why Robotic Surgery in Reconstructive Urology?
• Post-op pain

– Small differences in pain matter--reduce opioids

• Long term sequelae from incision 

– Bowel obstruction, adhesions

• Visualization & Reach

– Surgical vision beyond the naked eye

– Less limitations due to inaccessibility of the anatomy

– Operations based on principles of reconstruction

• Training & Quality Improvement

– Record Cases, Peer/Expert Review, Surgical Simulation
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Building a transgender surgery program



Why Now?
 Increasing transgender consciousness

 The regulatory imperative

 The business imperative

 The right thing to do
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Source: Williams Institute and US Census Bureau Population 2013 Estimate

Estimated LGBT Adults in the US

10 April 26, 2018

2016: Revised to 1.4 mln/  0.6%





• Suicide:  40% attempted compared to

(4.6% in the general population)

• Work:  30% in prior year were fired or denied promotion

• Economic Hardship: 

– 29% in poverty (vs 14% GP)

– 15% unemployed (vs 5% GP)

• School K-12:

– 54% harassed (78% in 2011)

– 24% physically assaulted (35% in 2011)

– Age when respondents started to acknowledge 

they were transgender :
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2015 United States Transgender Survey

11 – 15  

16-20 yo, 

6-10 yo, 
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Source:  National Transgender Discrimination Survey 2011

A Role for Family Acceptance?



15 Source: ©2014 National Diversity & Inclusion. All Rights Reserved

Trans-
gender 
Persons 

Having Surgery

Transgender Persons 
Interested in Surgery

Transgender Persons
on Hormone Therapy

Transgender Persons
Pre-, Mid-, and Post-Gender Transition

Transgender  Care Spectrum

(only) 25-33% have had
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Inclusion Criteria for Surgery

FTM 
Chest

Non-Complex
Genital

Complex
Genital

Basic Criteria X X X

One MH Referral X

Two MH Referrals X X

12 Months Hormones X X

12 months living full time in 
desired gender role

X



Orchiectomy
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• 2 Mental health letters needed

• Vertical midline incision at 

penoscrotal junction

• Spermatic cord excision

• Benefits:  reduce estrogen 

dosage, elimination of 

spirolactone

• Orchiectomy before 

vaginoplasty does not reduce 

skin available for vaginoplasty



Vaginoplasty

• Techniques

– Penile Inversion

– Bowel Based (Colon/ Small intestine)

– Rectus

– Groin

– Gracilis



Stages of Vaginoplasty

• Hair removal from penile 
shaft and scrotum

– Laser or electrolysis

• Creation of a Vulva and 
Vagina

• +/- Labioplasty or 
revisions



Goals of Vaginoplasty

• Aesthetic vulva

• Sensate clitoris 

• Canal with adequate depth for penetration

– “Vulvoplasty” external genitalia without canal is an 

option

• lubricated canal



Penile Inversion Vaginoplasty

• A vaginal cavity is created between the rectum and the prostate 

and lined with penile and scrotal skin 

• The glans penis is used to create a clitoris

• The urethra is shortened

• Orchiectomy

• ~5 day hospital stay 

• Urinary catheter and vaginal packing removed prior to discharge

• Lifetime Dilation
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Vaginoplasty



Vaginoplasty



Vaginoplasty



Vaginoplasty



Division Name or Footer29



Figure 33-25  Diagrammatic cross sections of the anterior urethra. A, The bulbous urethra. The urethra is eccentrically placed in the

corpus spongiosum. Proximally, the corpora cavernosa have split into individual crura, with the urethra lying against the triangular

ligament. B, In the shaft of the penis, the urethra is more centrally placed with relation to the corpus spongiosum, and the corpora

cavernosa are intimately fused, separated only by septal fibers. C, At the coronal margin, the urethra remains relatively centrally

placed, and the corpora cavernosa are fused, again separated by septal fibers. The spongy tissue of the corpus spongiosum has

become incorporated as the deep tissues of the glans. D, The fossa navicularis widens somewhat in caliber and is totally

surrounded by the spongy erectile tissue of the glans penis. The urethra here is relatively ventrally placed in relation to the body of

the corpus spongiosum.  (A to D, from Jordan GH: Complications of interventional techniques of urethral stricture disease: Direct

visual internal urethrotomy, stents and laser. In Carson C, ed: Topics in Clinical Urology: Complications of Interventional Techniques.

New York, Igaku-Shoin, 1996:86-94.)

The genital skin has a dual (proximal and distal) and bilateral blood supply, forming a fasciocutaneous

system (see Fig. 33-9A ). The corpus spongiosum receives blood from the common penile artery, the

terminal branch of the internal pudendal artery (see Fig. 33-11 ). The corpus spongiosum also has a dual

blood supply—a proximal blood supply and a retrograde blood supply by way of the dorsal arteries as

they arborize in the glans penis.

Etiology

Any process that injures the urethral epithelium or the underlying corpus spongiosum to the point that

healing results in a scar can cause an anterior urethral stricture. Today, most urethral strictures are the

result of trauma (usually straddle trauma). This trauma to the urethra often goes unrecognized until the patient

presents with voiding symptoms resulting from the obstruction of the stricture or scar. In most straddle trauma,

the injury to the bulbous urethra is readily reconstructable ( Park and McAninch, 2004 ). Unfortunately,

iatrogenic trauma to the urethra still exists, but with the development of small endoscopes and the limitation of

indications for cystoscopy in boys, we see fewer iatrogenic strictures today than in the past. The place of

idiopathic urethrorrhagia with regard to strictures in children is not clear; some question whether it may be a

Chapter 33 - Surgery of the Penis and Urethra from Wein: Cam... http://www.mdconsult.com.ezproxy.galter.northwestern.edu/das...
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Anatomy



Anatomic limitations on vaginal depth

Skin

Peritoneal

reflection

Sacrum

Urogenital

diaphragm

3-8

cm

9-15

cm

14-18

cm



Vaginoplasty



Robotic assistance for deep pelvic dissection

• Radical prostatectomy–first case in 2001

– 2013:  85% in USA performed with robotic 

assistance

• Cystectomy

• Low anterior dissection

• Abdominoperineal resection



• Robotic deep pelvic dissection

– Avoids injury to rectum/bladder

– Wide dissection of GU diaphram

– Internal fixation of neovagina to prostate, 

seminal vesicles

NYU VAGINOPLASTY



Robotic surgery for complications
Inadequate Depth



Increased depth with robotic dissection



Prostate is anterior
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Figure 33-25  Diagrammatic cross sections of the anterior urethra. A, The bulbous urethra. The urethra is eccentrically placed in the

corpus spongiosum. Proximally, the corpora cavernosa have split into individual crura, with the urethra lying against the triangular

ligament. B, In the shaft of the penis, the urethra is more centrally placed with relation to the corpus spongiosum, and the corpora

cavernosa are intimately fused, separated only by septal fibers. C, At the coronal margin, the urethra remains relatively centrally

placed, and the corpora cavernosa are fused, again separated by septal fibers. The spongy tissue of the corpus spongiosum has

become incorporated as the deep tissues of the glans. D, The fossa navicularis widens somewhat in caliber and is totally

surrounded by the spongy erectile tissue of the glans penis. The urethra here is relatively ventrally placed in relation to the body of

the corpus spongiosum.  (A to D, from Jordan GH: Complications of interventional techniques of urethral stricture disease: Direct

visual internal urethrotomy, stents and laser. In Carson C, ed: Topics in Clinical Urology: Complications of Interventional Techniques.

New York, Igaku-Shoin, 1996:86-94.)

The genital skin has a dual (proximal and distal) and bilateral blood supply, forming a fasciocutaneous

system (see Fig. 33-9A ). The corpus spongiosum receives blood from the common penile artery, the

terminal branch of the internal pudendal artery (see Fig. 33-11 ). The corpus spongiosum also has a dual

blood supply—a proximal blood supply and a retrograde blood supply by way of the dorsal arteries as

they arborize in the glans penis.

Etiology

Any process that injures the urethral epithelium or the underlying corpus spongiosum to the point that

healing results in a scar can cause an anterior urethral stricture. Today, most urethral strictures are the

result of trauma (usually straddle trauma). This trauma to the urethra often goes unrecognized until the patient

presents with voiding symptoms resulting from the obstruction of the stricture or scar. In most straddle trauma,

the injury to the bulbous urethra is readily reconstructable ( Park and McAninch, 2004 ). Unfortunately,

iatrogenic trauma to the urethra still exists, but with the development of small endoscopes and the limitation of

indications for cystoscopy in boys, we see fewer iatrogenic strictures today than in the past. The place of

idiopathic urethrorrhagia with regard to strictures in children is not clear; some question whether it may be a
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Prostate



Post op Vaginoplasty



Post op Vaginoplasty
Stages of Healing



Pre and post op Vaginoplasty



Pre and Post op Vaginoplasty



Post-Operative Care for Vaginoplasty
• Dilation

› Increasing sizes are used to gradually widen and maintain the 

vaginal opening

› during any prolonged periods of sexual inactivity, dilation must be 

done at least once or twice a week to maintain vaginal width and 

depth



• External genitalia and creation of canal similar to 

penile inversion

• Vaginal canal is lined with intestinal mucosa

• “Myths:”

– Infinite depth

– No dilation required 

– No additional lubrication required

– Necessary for penile/scrotal hypoplasia

Intestinal vaginoplasty



Bowel Vaginoplasty:  Pros and Cons

Pros

• No skin graft

• Vaginal depth

• Lubrication

Cons

• Bowel obstruction

• Anastomotic leak

• Lack of dilation can 

result in mucocele

• Lubrication does 

not extend to 

introitus



Dilation of urogenital diaphragm is still necessary 
after intestinal vaginoplasty in transgender patients



Vaginoplasty follow up

• Prostate is not removed therefore neovaginal exams 

are still required 

– PSA testing—inadequate data, prostate cancer in 

transwomen has been reported

• Exam to evaluate lining of the vagina, granulation tissue 

and hair

• Higher risk for urinary tract infections



Vaginoplasty Complications

• Sexual Dysfunction (loss of sensation, hypersensitivity)

• Recto vaginal fistula

• Urethral vaginal fistula

• Stenosis (due to scarring, tight GU diaphragm or erectile 

tissue)

• Loss of depth (due to scarring or inadequate dilation)

• Chronic Granulation tissue or hair in canal



Penile Inversion Vaginoplasty Complications

• Rectovaginal fistula

• Vesicovaginal fistula

• Meatal stenosis

N Fistula Meatal 

Stenosis

Amend 2012 24 4.2% 4.2%

Krege 2001 66 0.6% 5%

Perovic 2000 89 1% 1%



3 weeks postop

Poor nutrition, poor self-

care, no home help  -

overall, poor patient 

selection

4 weeks later

4 weeks later



Fibrinous exudate, anterior vagina

Treatment : observation or gentle 

debridement

CONTINUE DILATION

3 weeks later



Post op 2 

weeks 

Edema

Observation

CONTINUE 

DILATION



Severe postop bleed

Required take back

Periurethral bleed



Posterior vaginal web  -

generates a “lip” 

Poor dilation

Urine spray

Treatment – surgical 

revision  

(patient preference)



- Neovaginal rectal fistula
- likely from unrecognized 
rectal injury
Treatment:  fistula repair 
with tissue interposition



UU

Urethral stricture  - presented with weak flow and 

intermittent retention 3 months postop. 

Urethra spatulated and re-matured.  



Hair in canal
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Vaginal stenosis
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Vaginoplasty with Urinary Incontinence



After using these

Vesico-neovaginal

fistula

Treatment:  fistula 

repair
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“Pelvic abscess”

History of 

sigmoid

neovagina

Stopped 

performing 

dilations
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Sigmoid neovagina opened anteriorly
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• 18yo F underwent penile inversion vaginoplasty

• POD 5 packing removed

• Skin graft ”fell out”

• Graft placed back into canal, and patient 

encouraged to dilate.

Case
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Neovaginal cavity/
Pelvic abscess

• Continued dilation for 1 year

• Progressive pain

• 3cm vaginal depth



Intraperitoneal perforation
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Nausea with 

dilation

Clear fluid drainage

Treatment:

Less aggressive 

dilation

+/- closure



Types of Surgery
• Metoidioplasty

– Suitable for voiding upright

– Clitoral dissection, elongation

– Local flaps only

• Phalloplasty
– Suitable for sexual and voiding functions

– Local flaps for “bulbar urethra”, pars fixa

– Free flaps for “penile urethra”, pars pendulans



Metoidioplasty

Perovic S. and Djordjevic M, BJUI  92. 2003



Metoidioplasty

Perovic S. and Djordjevic M, BJUI  92. 2003



Phalloplasty:  Start with “bulbar urethra”

Lumen N et al, European Urology 2010



Add Neophallus: tube within a tube

Blaschke E,et al, AJR:203, August 2014



Template

Example:  Radial Forearm Flap



Flap in situ prior to harvest



Preparation of perineal site



Free Flap Transfer







Radial Flap Anatomy

• Radial Artery

• Sephalic Vein

• Medial A.C.N.

• Lateral A.C.N.

Seok-Kwun Kim et al, Plast Reconstr Surg 2009; 62 

Anastomosis

Meatus



Phalloplasty: Expected Anatomy

Lumen N et al, European Urology 2010



Complications of Neophallic Urethra 

287 patients, 119 (47%) had urological complications

Monstray S, et al, Plast Reconstr Surg 2009;124(2)



Observed GU Complications:
1) Anastomotic stricture 

2) Proximal UC fistula

3) Pelvic cavity (remnant)

4) Meatal stenosis

5) Distal UC fistula

6) Obliteration of Phallic Urethra
Lumen N et al, European Urology 2010



Reconstructive techniques
• Meatoplasty

• Excision and primary anastomosis

• Heinecke-Mikulicz

• Oral mucosa graft (one-stage or staged)

• Pedicle flap



Proposed Algorithm:

Nikolavsky D, Zhao L, Urol Clin North Am. 2017;44(1)



Example: Meatal stenosis

Photo by Dr. Lee Zhao



Meatoplasty

Photo by Dr. Lee Zhao



Urologic considerations after phalloplasty

• Avoid blind placement of Foley 

catheters

• Use flexible cystoscopy and placement 

over a wire

• Suprapubic tube



Urologic considerations after phalloplasty

• Avoid large caliber and rigid 

scopes in neo-urethra

• Use flexible cysto/ureteroscopes, 

pediatric scopes

• Consider percutaneous procedures 



Urologic considerations after phalloplasty

• Avoid compromising vascular 

pedicle to the flap

• Careful positioning to avoid 

compression

• Avoid dissection near the pedicle (read 

surgeons note)

• Use Doppler



Urologic considerations after phalloplasty

• Incontinence: 

suspect #1 remnant vaginal cavity 

#2 fistula

• Solutions for true SUI?

autologous sling? 

TVT/TOT? (how to avoid pedicle?)

Bladder neck AUS?



Conclusions

• LIMITED outcomes data– We need more 

• Growing field– increased acceptance and increased 

coverage 

• Best care is provided by a multidisciplinary team



Thank you
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