
 

W23: Approaches to pelvic organ prolapse surgery 
Workshop Chair: Philippe Zimmern, United States 

21 October 2014 09:00 - 12:00 

 
 

Start End Topic Speakers 

09:00 09:30 Goals of repair and anatomical principles  Sandip Vasavada 

09:30 10:00 Vaginal repairs  Kimberly Kenton 

10:00 10:30 Laparoscopic repair & use of mesh  Kimberly Kenton 

10:30 11:00 Break None 

11:00 11:20 Robotic repairs  Philippe Zimmern 

11:20 11:40 Assessment of outcomes  Sandip Vasavada 

11:40 12:00 Questions All 

 

Aims of course/workshop 

This course is intended to update the reconstructive pelvic surgeon and all interested trainees on the pros and cons of modern 
surgical approaches in the management of pelvic organ prolapse. This interactive course will feature concise lectures on current 
debates with each approach, including robotic surgery. The course will include multiple surgical video clips, and provocative case 
discussions to enhance the interaction with the audience. 
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Kimberly	  Kenton	  MD,	  MS	  
Professor,	  Obstetrics	  &	  Gynecology	  and	  Urology	  
Division	  Chief,	  Female	  Pelvic	  Medicine	  &	  ReconstrucBve	  Surgery	  

GOALS	  OF	  PROLAPSE	  REPAIR	  

Know	  NORMAL	  Anatomy	  
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+3 

3%	  0%	  

43%	  

497	  women	  presenBng	  for	  rouBne	  GYN	  care	  

6% 

Swift, S., Am J Obstet Gynecol, 2000, 183:2 

Normal Anatomy 

+
3 53%	  

+
3 

21%	  0%	  

26%	  

Women	  >	  70	  yrs	  (n=19)	  

0%
% 

Swi[,	  S..	  Am	  J	  Obstet	  Gynecol,	  2000,	  183:2	  

Rela8onship:	  Anatomy	  &	  Symptoms	  

•  Vaginal bulge = symptom that most strongly 
correlates with POP-Q 

 

•  Bulge at the hymen seem to be when patients 
notice it and become symptomatic 

•  Surgery for <+1 – likely not necessary 
(SwiA	  S	  et	  al	  2003;	  	  Bradley	  CA	  et	  al	  2005)	  

Normal	  Support	  

•  Connective tissue 

•  Muscle 

•  Upper 2/3 vagina  

DeLancey	  JOL	  

Anterior	  Support	  
Cardinal	  &	  Uterosacral	  

ligaments	  
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APICAL	  POP	  

ANTERIOR	  
POP	  

Loss	  of	  Cardinal-‐US	  Ligament	   Anterior	  Defects	  	  

•  Isolated	  anterior	  or	  
posterior	  defects	  are	  RARE	  

	  

•  1997	  Hospital	  Discharge	  
Survey	  

•  REMEMBER	  APEX	  

Rela8onship:	  
	  Anterior	  Vaginal	  Wall	  &	  Apex	  

!

!

•  354	  Women	  with	  >	  Stage	  II	  POP	  
•  Linear	  rela8onship:	  apex	  &	  anterior	  &	  posterior	  
vaginal	  walls	  

•  Anterior	  or	  posterior	  vaginal	  wall	  is	  >	  Stage	  II	  [	  
Apex	  is	  within	  2	  cm	  hymen	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Rooney	  K.	  AJOG	  2006.	  

	  

Ba	  =	  0	  
C	  =	  -‐4	  
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Summers A et al. Am J Obstet Gynecol. 2006;194(5):1438.1443. 

MRI	  Rela8onship:	  Bladder	  &	  Apex	  	  

What	  About	  Other	  Factors?	  
	  

Element	   	   	  R2 	  	  	  	  	  Added 	  	  	  P	  value	  	  	  	  	  	  
	  

Apical 	   	   	  .60 	   	   	  	  	  <.001	  

Vaginal	  length 	   	  .77 	  	  	  	  	  .17	   	  	  	  <.001	  

	  

	  
	  	   	   	   	   	  	  

77% cystocele size  
explained by apex and length 

Hsu Y et al. Int Urogynecol J Pelvic Floor Dysfunct. 2008;19(1):137-142. 

Clinical Implications 

•  Apical support is the  factor in 
anterior vaginal wall support  

•  Surgically correcting apical descent is 
important in correcting anterior vaginal 
wall POP 

 

•  Necessity for concomitant anterior repairs 
unclear 
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Posterior	  Compartment	  

•  Posterior	  repair	  

	   Most prolapsed point Pre-OP  
Mean+SD 

1-Year Post-OP 
Mean+SD 

P value 

Anterior vaginal wall (Ba) 3.5+2.7 -2 +1 <.0005 
Apex (C) 1+5 -9+2 <.0005 

Posterior vaginal wall (Bp) 1+3.6 -2+1 <.0005 
Genital hiatus (Gh) 4+2 3+ 1 .001 

Concomitant	  repairs	  typically	  not	  necessary	  
	  

Genital	  hiatus	  narrows	  with	  correc8on	  of	  apex	  
	  

No	  need	  for	  concomitant	  anterior/posterior	  repair	  
	  

Correc8on	  of	  apex	  corrects	  posterior	  and	  anterior	  vaginal	  wall	  defects	  

Guahi	  M	  et	  al	  

Anterior	  &	  	  Posterior	  Repairs	  

•  258	  women	  underwent	  	  

•  No	  difference	  in	  anterior,	  apical	  or	  posterior	  
POP-‐Q	  points	  postopera8vely	  (3	  mo,	  1	  year)	  

	  

Kaser	  D	  et	  al	  2012	  

What	  about	  the	  muscle?	  

Do women with levator ani muscle defects 
have a higher operative failure rate than 
those without? 
 
Should we address the muscle surgically? 
	  

Primipara	  	  
Pubococcygeal	  Loss	  	  Normal	  Nullipara	  

U 

V 

U 

V 

Pubis 

Pubococcygeal	  muscles	  

JOL	  DeLancy	  

Levator	  Defects	  

Case-‐Control	  Study	  
•  151	  cases	  with	  POP	  

•  134	  controls	  	  

DeLancey JO et al. Obstet Gynecol. 2007;109(2)(Pt 1):295-302. 
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Goals	  for	  POP	  Surgical	  Repair	  

•  Understand	  each	  defect	  

•  RARE	  to	  have	  anterior	  or	  posterior	  defect	  
without	  APICAL	  defect	  as	  well	  

•  If	  only	  going	  to	  fix	  one	  compartment,	  fix	  APEX	  

So,	  how	  should	  we	  select	  the	  best	  
opera8on	  for	  prolapse	  repair?	  

• Determine outcomes meaningful to patients 
• Know individual patient’s goals 

• Know procedures 

	  	  

•  Optimize 

•  Minimize 

Goals	  for	  POP	  Surgery	  
•  Understand	  each	  woman’s	  symptoms	  
and	  treatment	  goals	  

•  Select	  surgical	  procedure	  that	  op8mizes	  
those	  goals	  anatomically	  and	  func8onally	  
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Kimberly	  Kenton	  MD,	  MS	  
Professor,	  Obstetrics	  &	  Gynecology	  and	  Urology	  
Division	  Chief,	  Female	  Pelvic	  Medicine	  &	  ReconstrucBve	  Surgery	  

LAPAROSCOPIC	  SACROCOLPOPEXY	  
	  

2 

LSC	  vs	  Robo0c	  ASC	  

•  Incision	  to	  closure	  [67	  min	  (43-‐89	  min)]	  
• Anesthesia,	  room	  time,	  suturing	  

Anger	  JT,	  et	  	  
	  N=78	  (R	  40,	  L	  38)	  SCH	  (60%)/	  vault	  
•  Robotics	  Longer	  (21	  mins,	  p<0.03)	  

Minimally Invasive ASC 
Laparoscopic vs Robotic ASC:  1 RCT 
 

•  Anatomic & functional outcomes similar 
 

•  Robotic  

Paraiso M  et al 2010 

Expert	  Opinions	  –	  4	  Important	  Tips	  	  
Nygaard	  I,	  Obstet	  Gynecol	  2004;104:805-‐23	  

	  

-Use graft rather than direct sacral affixation of the vagina, but 
avoid playing synthetic graft on a denuded vaginal apex 
 
-Spread vaginal sutures over to spread out tension (anterior and 
posterior), rather than simple fixation at the apex  
 
-Avoid excessive tension on the anterior vaginal graft to 
minimize the SUI risk  
 
-Decrease presacral  hemorrhage risk by suture placement thru 
anterior longitudinal ligament closer to the promontory, rather 
than at S3-4 

Open	  vs	  Robo0c	  ASC	  

Case-‐series	  
	  N=178:	  73	  robot	  &	  105	  open	  

•  Longer	  OR	  0mes	  
•  Less	  blood	  loss	  
•  Shorter	  hospital	  stay	  

•  N=28:	  	  89%,	  1-‐year	  follow-‐
up	  

	  
Geller E et all 2008, 2011 
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Posi0oning:	  Steep	  Trendelenberg	  

•  Keep	  bowels	  out	  of	  pelvis	  

•  Access	  pre-‐sacral	  space	  

Trendelenburg	  

•  Remember	  that	  pa0ent	  may	  slide	  towards	  head	  of	  bed	  

•  Must	  use	  material	  to	  prevent	  sliding:	  	  

•  Lower	  extremi0es	  move	  closer	  to	  surgical	  site	  	  

Pa0ent	  Posi0oning	  

•  Arms	  tucked	  &	  pronated	  	  

•  Hands	  &	  bony	  prominences	  protected	  

•  Feet	  res0ng	  on	  heels	  in	  suppor0ve	  s0rrups	  	  

Posi0oning	  

• 2	  Op0ons	  

Posi0oning	   Port	  
Placement	  
	  

•  8	  mm	  accessory	  port	  

•  2,	  5	  mm	  ports	  

•  5	  mm	  umbilical	  port	   5	  mm	  
8	  mm	  

5	  or	  10	  mm	  
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Posi0oning:	  Low-‐rise	  s0r-‐ups	   Lucite	  Stent	  	  

	  So\	  Polypropylene	  Mesh	  

•  2	  Strips	  vs	  “Y”	  
•  Anterior	  	  

•  Posterior	  

•  NO	  concomitant	  vaginal	  
repair	  

Below	  Promontory	  

	  	  	  73	  MRIs	  
•  	  	  73%	  -‐	  Disc	   	  	  

•  27%	  -‐	  Superior	  S1	  	  

Pre-‐Sacral	  Dissection	   Posterior	  Dissection	  
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Sewing	  Mesh	   Fixing	  Mesh	  to	  Sacrum	  

Lessons	  Learned	  

• Minimal mesh (dose effect) 

• Fixation of mesh  

• Don’t over-correct anterior wall - “loose”  

• Evaluate pre-sacral space early 

• Lyse most adhesions after docking robot 

Thank	  you	  for	  your	  aben0on!	  



Speaker:  Philippe E. Zimmern, MD 

4.  ROBOTIC REPAIR  

Pelvic organ prolapse (POP) will occur in over 11% of women who are post-hysterectomy and there is  a 

lifetime risk of 19% in the general female population for undergoing a surgical procedure for POP1.  There 

are numerous proven surgical options for women with POP including trans-vaginal repair with or without 

mesh interposition, and mesh sacrocolpopexy (MSC) using either an open or a laparoscopic approach.  

Open MSC is considered the gold standard surgical technique for correction of POP with long term 

success rates approaching 78-100%2.   

The main drawback of open MSC when compared with a trans-vaginal repair is peri-operative morbidity 

secondary to the large incision necessary for completion of the procedure.  Laparoscopic approach has 

become a more attractive option, especially after the advent of the da Vinci® robotic system which allows 

for improved ease of maneuvering and intra-corporeal suturing.  The number of series reported in the 

literature has gradually increased over the past 2-3 years and the follow-up has moved from short to mid-

term data. Long-term data is still awaited.  

In addition, one systematic review and meta-analysis of comparative study was recently published in 

European Urology3 and concluded that “From the findings available in the literature, robotic assisted 

mesh sacrocolpopexy (RASC) seems to be an efficient and reliable surgical option to repair apical vaginal 

prolapse with few intra- and post-operative complications”. In one study randomizing between 

laparoscopy and robotic approaches4, RASC was found to be more costly because of purchase costs and 

robot maintenance. The results at 6 months were similar in both groups.   

We will present our current technique by video and have included a step-by-step description of this 

procedure.5  Key features include side-docking, use of a marlex-type mesh, pre-placed absorbable 

sutures over a Y-shaped mesh, cervical preservation when indicated, minimal tensioning, 

retroperitonealization of the mesh, and cystoscopy at the end. 

 

  



 

 

 

 

RASC Technique 

The RASC is performed using the da Vinci® robot (a).  This system 

utilizes two robotic arms on the left, a camera arm at or above the 

umbilicus, and, on the right side, a fourth robotic arm and an assistant 

port.  We have done several single-incision (SILS) RASC but these 

cases are very challenging and should be considered very selectively. The video on SILS is available 

upon request. 

The bladder is drained with a 16 French foley catheter.  An EEA clamp 

is placed in the vagina at the beginning of the procedure to aid with 

prolapse dissection. After gaining pneumoperitoneum and in maximum 

Tredelenburg position (b), the camera is inserted through a 12 mm port 

at the umbilicus, with the robotic arms 

inserted following a ‘W” shape configuration as previously described6.  An 

assistant port is placed laterally on the right side, for a total of 5 ports.  

Docking the robot was done initially at the foot of the bed, however 

more recently we have evolved to docking from the side in order to 

maintain access to the vagina (c).  Any abdominal adhesions are taken 

down as necessary to free the pelvic cavity (d).  At this point small 

intestines, omentum and left colon are retracted into the upper abdomen, sometimes aided by the Endo 

Paddle® (a laparoscopic retracting device).  

Once the pelvis is fully exposed, the trajectory of the right ureter is identified as well as the area of the 

promontory.  Next, the peritoneum is opened at the back wall of the vaginal cuff transversely in order to 

gain access to the recto-vaginal space.   Then, the dissection is continued anteriorly between the vaginal 

cuff and the base of the bladder when an anterior compartment prolapse is involved.  The anterior 

dissection is carried distally to just above the level of the trigone (3-5 cm distal to the vaginal apex).  

Posteriorly, the dissection is carried down as distally as possible.  The peritoneum over the vaginal cuff is 

left intact whenever possible to diminish the risk of vaginotomy and of secondary erosion by thinning out 

a 

b 

c 

d
   



 

 

 

 

 

the vaginal wall in that area. The peritoneum is then incised from the 

bottom of the enterocele sac to the sacral promontory on the right side of 

the rectosigmoid.  At this point, the anterior vertebral ligament is 

exposed.  Next, on the back table the anterior and posterior components 

of the mesh are sutured together in a Y-shape fashion and are 

measured, trimmed and secured with 2-0 polyglactin sutures at each extremity (e).  The prepared mesh is 

introduced into the abdomen through the assistant port.  The mesh is 

secured as distally as possible over the posterior vaginal wall with the 

preplaced absorbable sutures (f).  Additional sutures are placed more 

proximally and bilaterally over the posterior vaginal wall near the 

vaginal apex. Because these sutures are absorbable, there is no 

concern about possibly transfixing the vagina and obtaining a strong vaginal purchase.  The anterior 

portion of the mesh is then secured to the anterior vaginal wall in a 

similar fashion.  Once secured to the vagina, the mesh is then laid in its 

prepared peritoneal groove extending up to the anterior vertebral 

ligament.   The mesh is secured to the anterior vertebral ligament using 

two, 2-0 Ethibond® non-absorbable, 

sutures (g 1 and 2).   The mesh is positioned to follow the concavity of the 

sacrum, under no tension to ensure vaginal 

cuff support in a normal anatomic 

configuration.  The peritoneum is then closed over the mesh using running 

2-0 polyglactin sutures (h). A pack is placed in the vagina for 24 hours.  

The robot is undocked and the port sites are closed in a standard fashion.  

After IV injection of indigo carmine, cystoscopy is performed to confirm no bladder or ureteral injury. 

  

e 

 

g1 

g2 

h 

f 
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