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Abstract A 67-year-old woman who had failed two prior
anti-incontinence surgeries presented with stress urinary
incontinence and intrinsic sphincteric deficiency. Calcium
hydroxylapatite (Coaptite®) was injected cystoscopically
into the bladder neck and proximal urethra and resolved her
incontinence. Seven months later, she presented with
difficulty in voiding and a urethral mass. Physical exami-
nation revealed a large prolapse of the urethral mucosa
obstructing the external urethral meatus. Surgical explora-
tion revealed local migration of calcium hydroxylapatite
particles from the site of injection (bladder neck and
proximal urethra) to the distal urethra. The prolapsed
urethral mucosa was incised and marsupialized. Improper
injection techniques likely contributed to urethral prolapse
in this complication. Meticulous attention to injection
techniques is the key to treatment success of urethral
bulking agents, particularly in patients who have a scarred/
fixed urethra or have multiple urethral/vaginal surgeries.
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Abbreviation
CaHA calcium hydroxylapatite (Coaptite®)

Case report

The patient is a 67-year-old postmenopausal woman with a
history of hysterectomy, cystocele repair, who has previ-
ously failed a trans-obturator midurethral sling (left in situ),
and a subsequent bone-anchored xenograph dermis bladder
neck sling. She presented with persistent stress urinary
incontinence and intrinsic sphincteric deficiency. Physical
examination revealed a fixed urethra. Calcium hydroxylap-
atite (CaHA, Coaptite®, BioForm Medical Inc.) was
injected via a rigid cystoscope into her bladder neck and
proximal urethra under local anesthesia. A total of 2 cm3

CaHA was used (1 cm3 on the left side, 1 cm3 on the right
side). Her stress urinary incontinence was resolved. Seven
months later, she presented with progressive difficulty in
voiding and a mass in the urethra. Repeat physical
examination revealed a large, 2-cm eversion of the urethral
mucosa through the external urethral meatus (urethral
prolapse). The urethral lumen was compressed by the
prolapsed mucosa (Fig. 1). A whitish hue was visualized
underneath the mucosa. The prolapsed mucosa itself did not
show erosion or abrasion.

Surgical exploration revealed local migration of the
CaHA particles from the injection site to the distal urethra
to form a large urethral prolapse. The prolapsed urethral
mucosa was incised longitudinally (Fig. 2), and the whitish
CaHA beads were explanted. The urethral mucosal edges
were then marsupialized to adjacent vaginal mucosa using
an interrupted fine absorbable suture (similar to the Spence
procedure), at 2-, 4-, 6-, 8-, and 10-o’clock, being careful
not to compromise the patency of the meatus. At 1-month
follow-up, the prolapse has healed, the meatus was patent
without stenosis, and her voiding difficulty has resolved.
However, her stress urinary incontinence recurred post-
operatively. The patient subsequently had three sessions of
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repeat CaHA injection and achieved significant improve-
ment of her incontinence without complication.

Discussion

Urethral prolapse is an eversion of the urethral mucosa
through the external urethral meatus. The patient in this
case had a fixed urethra with intrinsic sphincteric deficiency
prior to injection. Seven months later, she presented with a
large urethral prolapse. Clearly, the cause of urethral
prolapse is iatrogenic. The bulking agent did not stay at
its original site of injection (at the bladder neck and
proximal urethra) but migrated distally within the 7-month
period. This is a case of local migration of injectable
material and must be distinguished from distant migration
[1, 2] (this is controversial). The large size of the CaHA
beads (75 to 125 μm) essentially precluded distant
migration.

The true incidence of urethral prolapse formation after
bulking agent treatment is unknown. We have performed
more than 80 cases of CaHA injections before this
complication was encountered. There is only one report
each in the literature of urethral prolapse formation after
collagen injection [3], carbon-coated beads injection [4], or
CaHA injection [5]. We do not believe that this complica-
tion is specific for CaHA, since formation of urethral
prolapse has been described with other injectable materials.
Even though the incidence appears to be rare, this is an
important complication to report and to recognize since
injection of urethral bulking agents are now commonly
used to treat stress urinary incontinence. The development
of postoperative voiding symptoms is not uncommon
either. A proper pelvic examination should be included as
part of the postoperative evaluation if de novo voiding
symptoms develop. In this case, the voiding difficulty was
due to an obstructing urethral mass (urethral prolapse). This
complication may be underreported if the postoperative
voiding symptoms are not properly investigated (e.g., with
a careful pelvic examination).

Besides stress urinary incontinence, Coaptite® has also
been used as a bulking agent to treat vesicoureteral reflux in
urology [6–8]. Through a cystoscope and a 21-G needle,
CaHA is injected into the bladder submucosa inferior to
the refluxing ureteral orifice at the 6-o’clock position. The
injectable material positioned submucosally behind the
ureter provides the backing necessary to enable its
coaptation during bladder filling and contraction. One
serious complication of local CaHA migration was reported
after 23 injection sessions in 14 children [8, 9]. In that case
report, a patient with vesicoureteral reflux was injected with
CaHA twice 6 months apart. The bulking agent failed to
correct the reflux, so the patient had an open ureteral
reimplantation surgery. Three months after the open
surgery, CaHA particles (radiopaque) were noted to have
migrated proximally along the course of the ureter on a
kidney–ureter–bladder radiography image. The patient was
subsequently lost to follow-up. She returned 21 months
later with severe ureteral obstruction and complete loss of
kidney function on the ipsilateral side of the CaHA
injection. A computed tomography scan revealed further
proximal migration of CaHA to obstruct the midureter at
the junction of the iliac vessels [9]. During surgical
exploration, the site of the obstructed ureter was surrounded
by severely fibrotic tissue/CaHA scars, and it was espe-
cially difficult to separate the ureter from the iliac vessels.

Porous granular CaHA has also been used as a bone defect
filler material in dental surgery, orthopedic surgery (hip
replacement) [10], and orbitocranial reconstructive surgery
[11, 12]. The results were excellent with no reported cases
of CaHA migration. Collectively, these experiences suggest
that the incidence of local CaHA migration is probably low.

Fig. 2 The prolapsed urethral mucosa was incised longitudinally,
exposing the underlying whitish CaHA beads

Fig. 1 Urethral prolapse obstructing the external meatus
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Nevertheless, submucosal migration of the bulking agent
has been reported in isolated cases [3–5, 9].

What factor(s) may predispose patients to form urethral
prolapse after bulking agent treatment? Poor injection
techniques, such as injecting with excessive force, over-
distending the mucosa, or facing the bevel of the needle
toward the mucosa rather than away from the mucosa may
cause more local tissue trauma and create a wider dissection
that separates the submucosa from the underlying periurethral
fascia. If the tissue separation is extensive, the beads may
dissect along this virtual plane and migrate as a bulk in the
early postoperative period before in-growth of host cells
around the CaHA beads. This is particularly the case if local
factors (e.g., tissue ischemia and significant scarring from
previous sling and vaginal surgeries) may have impaired local
tissue healing and in-growth of host cells around the injected
beads.

Local migration may also occur if the agent is injected at
the improper depth. Injecting the agent into the submucosal
layer itself helps to keep the agent inside that tissue layer. If
the injection is too superficial (into the mucosa), blanching
and erosion through the urethral mucosa may occur. If the
injection is too deep (beyond the submucosa), migration
may occur outside the submucosa. In patients who have an
unhealthy urethra (e.g., postmenopausal women with thin
urothelial mucosa, postsurgical patients with scarred urethra
and obliterated submucosal tissue planes, or postradiation
urethra), it can be tricky to define the right depth of
injection. This issue is commonly encountered in male
patients who presented with postprostatectomy inconti-
nence and a scarred urethra but may also be seen in female
patients who had multiple urethral and vaginal surgeries
and a scarred/fixed urethra (e.g., in this case).

Having a healthy periurethral tissue enhances the success
of bulking agent treatment. With good periurethral support,
the agent has a “backboard” to push against and bulk the
submucosa centrally to achieve optimal coaptation. The
periurethral tissue also provides resistance against longitu-
dinal migration of the bulking agent. Without healthy
periurethral “backboard” support, the tendency is to inject
too much bulking agent in one session since mucosal
coaptation is more difficult to achieve. If the surgeon fails
to pay attention to this, the extra trauma to the local tissue
and the excess bulk of foreign body may predispose to local
migration of the bulking agent.

In summary, meticulous attention to injection techniques
is the key to treatment success of urethral bulking agents.
This is particularly important in patients who have a
scarred/fixed urethra or have multiple urethral/vaginal
surgeries. Patients reporting postoperative voiding com-
plaints should have a pelvic examination to rule out
obstruction from a urethral prolapse.
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