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CASE 1 Gush of fluid 
during dissection

A 55-year-old woman with 2 prior cesarean
deliveries and stage III uterovaginal 
prolapse (primarily apical) is now under-
going transvaginal hysterectomy and 
prolapse repair. During sharp dissection
of the bladder off the lower uterine 
segment, a gush of clear fluid washes
over the area of dissection.

What steps would you take to achieve
the best possible clinical outcome for 
this woman? 

I f a patient sustains a urinary tract
injury, she is 91 times more likely to
sue her surgeon than a patient who has

a different complication or problem at
gynecologic surgery.1 Yet, despite a sur-
geon’s best efforts, injury can occur. If it
does, the best approach is immediate
recognition and repair. 

Primary prevention—including identi-
fying the ureters—and intraoperative
repair is the easiest, most successful, least
morbid approach, compared to postopera-
tive management. And probably less likely
to lead to a lawsuit.2

Injury-free vaginal surgery:
Case-based protective tactics
A strategy for avoiding, recognizing, and repairing injuries
intraoperatively—and averting litigation

Three areas are especially vulnerable 
during vaginal surgery:  
bladder—injured in up to 2.9% of procedures
bowel—up to 8%
ureters—up to 2.4%
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As always, our main goal in any pre-
ventive effort is the best possible patient
care and clinical outcomes, and diligent,
careful surgical technique is the best pro-
tection on all counts. Every vaginal sur-
geon should have a consistent strategy for
preventing, indentifying and managing
intraoperative injuries to the urinary tract
and bowel. 

• Anticipate the potential for specific
injuries, based on the patient’s known
risk factors. For example, women who
have undergone cesarean delivery,
such as the patient described above,
have an elevated risk for intraopera-
tive bladder injury.

• Prevent. Make every effort to decrease
the likelihood of injury, including iden-
tifying the ureters.

• Recognize. Take measures to identify
any injuries as soon as they occur—or
soon thereafter. Appropriately timed
intraoperative cystoscopy is a useful
way to identify bladder and ureteral
injuries promptly. 

• Evaluate each injury to ascertain its full
extent and plan its repair. 

• Repair the injury. Up to 69% of intra-
operatively recognized urinary tract
injuries can be corrected simply by
removing obstructing sutures or repair-
ing unintentional cystotomies.3

• Test the integrity of the repair.
• Follow up postoperatively to verify that

the repair remains intact.
This article discusses potential injuries

to the lower genitourinary and gastroin-
testinal tracts separately. 

❚ Vulnerable anatomy 
is a given

The ureters are injured in up to 2.4% of
vaginal surgeries,4 and gynecologic surgery
accounts for as much as 52% of inadver-
tent ureteral injuries.5 The bladder and
bowel can also sustain injuries, in up to
2.9% and 8% of cases, respectively.3,6 

Mechanisms of injury can include
bladder perforation7 (and, rarely, small

bowel perforation8) during placement of
bladder neck and midurethral slings, tran-
section of the bladder or ureter during
vaginal hysterectomy, and ureteral kinking
or obstruction during vaginal hysterecto-
my and vault suspension.4,9

The rectum can sometimes be perfo-
rated during posterior colporrhaphy or
perineorrhaphy.6

Risk factors
For intraoperative bladder injury: prior
anterior colporrhaphy, cesarean delivery,
or incontinence surgery.
For injury to the rectum: prior posterior
vaginal wall surgery and defects in the dis-
tal rectovaginal septum. 
For injury to the small bowel: enterocele. 
Women with surgically induced or suspect-
ed congenital anatomic anomalies (eg,
ureteral reimplantation, ectopic kidneys
or ureters, suprapubic vascular bypass
grafts) require evaluation to establish the
location of these anatomic variants with
respect to the planned area of surgical
exploration.

❚ Most gyn surgical injuries
involve the urinary tract

The urethra and a substantial portion of
the posterior bladder rest on and are sup-
ported by the anterior vaginal wall. In
women with an intact uterus, the posterior
bladder wall also rests on the anterior
lower uterine segment. 

In women with a uterine scar, the blad-
der wall itself can sometimes be scarred
down to the anterior lower uterine seg-
ment. This scarring occurs when the lower
uterine scar becomes adherent to the poste-
rior bladder wall during wound healing.
Unrepaired or delayed repair to bladder
injuries in these areas may lead to fistula
formation. 

Prior anterior colporrhaphy is associ-
ated with scarring between the bladder
and anterior vaginal walls and can increase
the risk of bladder injury during vaginal
surgery.
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Anterior 
colporrhaphy 
can lead to 
scarring between
the bladder and
anterior vaginal
walls and raises 
the risk of later
bladder injury
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❚ Risks during 
sling procedures

Intraoperative injuries to the bladder
dome and bladder neck are most common
during urethral and bladder-neck sling
procedures. During these procedures, pre-
vent injury by keeping the passing tip of
the sling-insertion device (eg, trocar or
other passing instrument) clear of the ure-
thra and bladder neck, and perform cys-
tourethroscopy during each pass to identi-
fy any perforation of the bladder or
urethra.
When perforation occurs, inspect the
ureteral orifices thoroughly and document
prompt efflux from both. If the orifices are
freely effluxing and the remainder of the
bladder mucosa is intact, withdraw the
perforating instrument, pass it through
again, and repeat cystoscopy to confirm
that there is no new perforation.

Perforations to the bladder dome usu-
ally heal spontaneously in the postopera-
tive period, with no need for extended
bladder drainage. Perforations at the later-
al or anterior bladder neck will also heal
spontaneously. 

❚ Injuries to the posterior 
bladder wall and trigone 

These injuries can occur during vaginal
hysterectomy or dissection of the anterior
vaginal wall (eg, anterior colporrhaphy,
paravaginal defect repair). Avoid injuries
by dissecting the vaginal mucosa (and
lower uterine segment) carefully off the
underlying endopelvic tissues.

Signs of an injury 
Injury is often heralded by a gush of
urine into the vaginal operative field, as
in the opening case. When it occurs,
determine the extent of injury from the
vaginal side, and use a small Allis clamp
to temporarily close the injury so that
cystourethroscopy is effective. During
cystoscopy, take steps to ascertain the
extent of the injury and its proximity to
the ureteral orifices. 

❚ Vaginal approach 
to intraoperative repair

Lacerations 2 cm or less in size are usually
amenable to vaginal repair. In general, if
the full extent of the laceration can be visu-
ally appreciated and accessed using the
vaginal route, the repair can be safely
attempted from the vaginal approach. 
If the perforation is well away (>1 cm) from
the ureteral orifices and there is free efflux
from both orifices, close the defect from
the vaginal side in 3 imbricating layers,
being careful to keep the suture knots out
of the bladder lumen.

Start by dissecting the overlying vagi-
nal mucosa off the endopelvic fascia for 1
cm around the defect. This exposes the
bladder adventitia, which can be used to
reapproximate the laceration as follows: 

• Place the first suture in a running layer
that reapproximates the edges of the
bladder laceration, preferably in a hori-
zontal direction. Use a 3-0 synthetic
rapid absorbable monofilament suture
(eg, Monocryl) for this layer.

• Place the second-layer suture in the
bladder adventitia in a running fashion
to imbricate the first suture line. This
layer should extend just beyond the
angles of the first layer. Use a 3-0
delayed absorbable synthetic monofila-
ment suture (eg, PDS) for this layer.

• Place the third-level suture in the
adventitia to imbricate the second
suture line, also extending this layer
just beyond the ends of the second-
layer suture. Use the same suture type
as for the second layer, above.

Test the repair 
Backfill the bladder transurethrally with
100 cc of sterile infant formula, and observe
the result on the vaginal side. Closure
should be watertight. Sterile formula does
not stain the tissues and is therefore prefer-
able to indigo carmine or methylene blue.

Reapproximate the vaginal mucosa
using 2-0 Monocryl suture in a running,
“nonlocked” fashion. Repeat cystoscopy
after the closure to ensure prompt, free
efflux from both ureteral orifices.
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Injuries to the
bladder dome 
and the lateral 
or anterior bladder
neck usually heal
spontaneously
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In nonradiated, well-perfused tissues,
an interposing fat pad (eg, Martius or
omental) is usually not required.

Foley catheter drainage is recommend-
ed to allow about 3 weeks of healing time
for the closure.

If the laceration is less than 1 cm 
from a ureteral orifice 
Assess the integrity of the affected ureter
using a retrograde ureterogram performed
under fluoroscopy. If ureteral integrity is
confirmed, the affected ureter may be
stented prior to repair of the laceration (as
discussed above). Any stents may be left in
place until the repair is judged to be suffi-
ciently healed.

If the laceration is not fully visible 
or accessible vaginally
Use an abdominal approach—either open
or laparoscopic—after assessing ureteral
integrity. Focus on developing a suitable
plane between the bladder and vaginal
walls around the defect, followed by reap-
proximation of the bladder in 3 imbricat-
ing running layers of absorbable monofila-
ment suture, as described above.

If the injury occurs 
during vaginal hysterectomy 
In this situation, bladder closure can be
deferred until the uterus and ovaries (if
planned) have been removed. 

For other procedures, such as anterior
colporrhaphy, finish the procedure after
the bladder is successfully closed. If the
perforation is near or involves either
ureteral orifice, it should be addressed in
the manner of a ureteral injury (see below).

After fistula repairs 
My patients undergo fluoroscopic evalua-
tion of bladder filling and emptying at the
3-week mark, prior to Foley removal, to
document functional closure. Then the
Foley catheter and any indwelling stents
are removed. 

I counsel patients about the need to
empty the bladder frequently, and how to
recognize and avoid urinary retention. 

❚ Injuries to the ureters
The pelvic aspect of the ureters is also of
interest to the gynecologic surgeon because
these structures are at risk for obstruction
or transection. 

Vaginal procedures that can put the
ureters at risk include vaginal vault (apical)
suspensions and paravaginal defect repairs.
Always include cystourethroscopy at the end
of these procedures to document prompt
and free efflux from both ureteral orifices.

If cystoscopy fails to confirm 
definitive bilateral efflux 
Infuse intravenous indigo carmine and
inspect the ureteral orifices again, in this
situation. If bilateral efflux is not forth-
coming, consider removing any intrapelvic
packing, and take the patient out of the
Trendelenburg position so that she can be
observed for 20 minutes. 

If there is still no efflux after that inter-
val, a ureter may be obstructed. 
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If the bladder 
is injured 
during vaginal 
hysterectomy,
repair can be
deferred until the
uterus and ovaries
have been removed
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3 “risky” regions

Because of its proximity to the vagina and uterus, the bladder is sometimes
injured during vaginal surgery. Three areas are vulnerable: the dome and
bladder neck/urethra, at risk during sling procedures, and the posterior
bladder wall, vulnerable during dissection of the anterior vaginal wall.

Neck/urethra

Posterior 
bladder wall

Anterior 
vaginal wall

Injury-free vaginal surgery: Case-based protective tactics ▲

Dome

C O N T I N U E D

OBGM_1106_Hoyte.final  10/20/06  1:45 PM  Page 79

creo




If you suspect ureteral kinking 
or obstruction 
Consider removing any suspensory sutures
near the obstructed (noneffluxing) ureter.
This maneuver usually results in vigorous
efflux from the affected orifice.10 In the
case of apical suspension sutures, remove
the most lateral suture first and perform
cystoscopy after each (more medial) suture
is removed.4,9

If suture removal fails to bring about
ureteral efflux, evaluate the ureters further
by using intraoperative retrograde
ureterogram (pyelogram) under fluo-
roscopy or by placing ureteral stents
under cystoscopic guidance. Either
method will localize the obstruction or
kink and allow for targeted exploration
and release of the stricture.

Extended bladder drainage is usually
not required after intraoperative release of
a partially or completely obstructed ureter. 
In my practice, I remove any permanent
suture I suspect is kinking or partially
kinking a ureter. If the suture causing the
problem is an absorbable one (eg, as in
the use of Vicryl suture at colpocleisis), I
may choose to follow the patient or to

place a stent, and I reassure the woman
that the offending suture will dissolve
over time, thus relieving the partial
obstruction.

If blue dye enters the field 
from inside the pelvis
The problem may be partial or complete
ureteral transection. In this case, bladder
perforation must first be ruled out cysto-
scopically. Then perform retrograde
ureterogram under fluoroscopy to look for
the possible point of leakage. 
If ureteral transection is confirmed, plan for
thorough surgical exploration (usually via
the abdominal route) to locate and repair
the injury. 

For many generalists, this may require
an intraoperative consult from a surgical
service comfortable with the repair and/or
reimplantation of the ureters.

CASE 1 OUTCOME

The bladder laceration was repaired after
completion of the vaginal hysterectomy in
the manner described above. There were
no further sequelae.

80 O B G  M A N A G E M E N T • N o v e m b e r  2 0 0 6

Remove any 
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that is kinking  
a ureter, but 
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The best defense: 
Know your way around the lower urinary tract 

It pays to refamiliarize yourself with the particular 
“landscape” of the lower urinary tract, so that sutures
or scalpels don’t inadvertently block or injure structures.

The smooth muscle of the bladder (detrusor) 
is lined with transitional mucosal epithelium 
and opens into the urethra at the bladder neck.

The ureters enter into the lateral aspects 
of the midposterior bladder and tunnel medially
through the detrusor muscle before entering the 
bladder lumen at the level of the interureteral ridge.
These entry points are known as the ureteral orifices.

The trigone is an area of the posterior bladder wall
bounded by the bladder neck inferiorly and by the 
2 ureteral orifices in the posterior midbladder.

Urethra

Detrusor muscle

Ureter

Interureteral
ridge

Ureteral
orifice

Trigone
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❚ Rectal injuries are usually
easy to identify 

As far as vaginal surgery is concerned, the
lower GI tract consists of the rectum and
external and internal anal sphincters. The
distal rectum and posterior vaginal wall are
usually closely applied to each other, sepa-
rated by the rectovaginal septum (also
called Denonvilliers fascia). 

Risk factors
In women who have undergone posterior
colporrhaphy or repair of a 4th degree tear,
the posterior vaginal wall can be densely
adherent to the rectum, putting the rectum
at risk for injury during posterior vaginal
wall dissection. 

Most injuries to the rectum occur dur-
ing dissection of the posterior vaginal wall.
Fortunately, these injuries are readily rec-
ognized and easily repaired. If a rectal
injury is suspected during or after dissec-
tion, a thorough intraoperative digital
exam will help confirm or rule it out. 

Repair of a rectal injury
Once an injury is identified, reapproxi-
mate the rectal mucosal edges with an
imbricating closure using 3-0 Monocryl
or other absorbable monofilament suture.
A second imbricating layer should bring
the rectal muscularis together, and the
rectovaginal septum can then be closed
over this layer in side-to-side or trans-
verse fashion. Finally, close the vaginal
mucosa after appropriate posterior col-
porrhaphy trimming. Such repairs heal
well over time, without any long-term
effects for the patient. 
Prescribe a stool softener for the first 3
postoperative months to reduce the patient’s
need to strain. 

❚ No bowel prep needed
because injuries are rare

In my practice, the vast majority of vaginal
surgical cases are accomplished without
the need for preoperative bowel prepara-
tion. In the occasional patient known to

have dense small-bowel adhesions involv-
ing the uterus, adnexae, or vaginal cuff,
bowel prep may be appropriate if substan-
tial dissection of the bowel is anticipated as
part of the procedure.

CASE 2 Small bowel laceration

A 45-year-old woman with 4 prior 
vaginal deliveries, a 4th-degree obstetric
rectovaginal laceration, and a history 
of laparoscopically assisted vaginal 
hysterectomy presents with stage III
pelvic organ prolapse, primarily involving
the posterior vaginal wall. An examination
reveals a defect in the upper aspect of
the posterior wall (an apical defect).

Intraoperatively, during sharp dissec-
tion to lift the posterior vaginal wall off the
rectovaginal septum, a loop of small bowel
descends into the field, and a 1-cm lacera-
tion occurs, exposing the lumen of the
bowel.

How do you proceed?

On very rare occasions, a patient with an
enterocele may sustain a small bowel injury
during vaginal surgery. Such injury can usu-
ally be avoided by packing the small bowel
away from the area of dissection and close-
ly observing the dissection field. 

Transvaginal repair
If the small bowel is cut during dissection,
inspect the adjacent small bowel thorough-
ly to ascertain the extent of the injury.
Transvaginal repair is recommended if the
laceration and adjacent mesentery can be
completely visualized and accessed through
the vagina. 

Small lacerations 
require a simple closure
If the laceration is small (1–2 cm) and does
not involve the mesentery, irrigate it thor-
oughly and close it using a running imbri-
cating 2-0 braided suture (eg, Vicryl or
silk), with the suture line perpendicular to
the long axis of the small bowel to decrease
the risk of stricture. Inspect the suture line
to ensure that it completely seals the lacer-
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ation. Suture bites should incorporate the
serosa and muscularis without transgress-
ing the mucosa. Use a noncutting needle to
place these sutures.

If the mesentery is involved in the lac-
eration, make sure there are no bleeding
vessels, and ligate any bleeding ones. 

Large lacerations may 
necessitate abdominal surgery
An abdominal or laparoscopic procedure
may be necessary to repair larger lacera-
tions to the small bowel. If the surgeon is
uncomfortable with bowel repair, it may
be appropriate to obtain an intraoperative
consult from a surgical service.

Postoperative monitoring
Watch for signs of ileus, which should be
managed with bowel rest and nasogastric
suction, as indicated.

CASE 2 OUTCOME

The small laceration was repaired with 
2-0 Vicryl suture in the manner described
above. The patient’s diet was advanced
when bowel sounds returned. There were
no further sequelae.

❚ Generalists can 
manage most injuries

Incidental intraoperative injuries to the
lower urinary and gastrointestinal tracts
are relatively rare complications of vaginal
surgery—but we must make every effort to
anticipate, prevent, and promptly recog-
nize such injuries. 

If they do occur, pursue a course to
thoroughly evaluate, repair, test, and
provide appropriate followup for the
patient.  If promptly identified and
addressed, these injuries can be made to
resolve with minimal long-term sequelae.
Appropriately timed intraoperative cys-
toscopy is a useful method for prompt
intraoperative identification of bladder
and ureteric injuries. Injuries identified
intraoperatively can usually be repaired

using simple techniques available to the
general gynecologist. ■
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THE EVIDENCE

Q Is urodynamic 
testing reliable? 

A Turn to page 20

Testing is useful in the diagnosis 
of stress incontinence, less so for
detrusor overactivity
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