
88

Anatomical basis for effective placement of adjustable continence 
therapy (ACT®) balloons for treatment of female stress urinary 
incontinence
ERVIN KOCJANCIC (*) - BRUNO FREA (*) - PETER  ROBERTSON (**) -  HELEN O’CONNELL (***)

(*) Avogadro University, Novara, Italy; (**) Five Corners, Sydney, Australia;  (***) University of Melbourne, Australia

Original article

INTRODUCTION
Treatment of stress urinary incontinence is an imperfect 

science often met with varying degrees of over-correction 
leading to the eventual development of urgency, frequency 
and urge-incontinence, or under-correction resulting in inad-
equate control of the stress-induced urinary leakage.  The 
underlying tissues occur in a dynamic milieu, the changes 
associated with ageing and menopause also affecting uri-
nary control and therefore the apparent outcome of a surgi-
cal intervention.

Although slings, both synthetic and autologous have 
become highly popular, and Burch colposuspension con-
tinues to enjoy favour as a “gold standard” many women 
remain incontinent despite a well executed operation.  Whilst 
the cause in some cases is urethral obstruction leading to 
bladder overactivity, in a small proportion sphincteric incon-
tinence remains.  Sling procedures and less so the Burch 
colposuspension enjoy a reputation for very low morbidity.  
Despite that, efforts continue to develop procedures with 
even lower morbidity and mortality should be close to zero.  
The trans obturator  approach is one strategy that avoids 
placement of trocars in the retropubic space or abdomen.  
It is relatively new and potentially associated with thigh 
related complications that have not occurred previously with 
slings.  

Transurethral and periurethral injections continue to be 
a minimally morbid option, some clinicians offering this 
under local anaesthetic.1 Regardless of the agent used all 
injection techniques to some extent are associated with a 
tendency for the need to reinject, some of the agent being 
absorbed or phagocytosed over time.    

Because of the possibilities of having refractory intrinsic 
sphincter deficiency or developing recurrent stress inconti-
nence, adjustable continence therapy (ACT) seems a logical 
approach.  In this way an inert, minimally invasive approach 
is used which avoids access to the abdominal cavity or retro-
pubic space.  It is possible to add more fluid to the balloons 
to improve urethral closure further if ISD persists.  Further-
more if urethral obstruction results, it is always possible to 
withdraw some of the fluid without significant morbidity or 
risk.  

A number of prototypes were implanted into 4 female 
cadavers to establish the most efficient and reproducible 
placement with the aid of insertion trocars. Further to this, 
initial pilot studies in Brazil 2 and Germany 3 were performed 
to ascertain safety and efficacy of balloon placement at the 
bladder neck.   Once mastered, the procedure is quick to per-
form, involves only a small peri-labial incision and can be 
done in high-risk patients.  

Magnetic resonance studies conducted in 15 patients 
before and after implantation of ACT demonstrated that the 
lower the bladder neck mobility under maximum strain the 
better the clinical response. Statistical analysis showed that 
before treatment the mean pubococcygeal to bladder neck 
distance were significantly different in the patients who 
become dry after the surgery and those who did not respond. 
In the patients who failed the surgery the mean excursion 
of the bladder neck and the pubococcygeal line was 35.35 
mm while in the patients who become dry after the surgery 
the mean distance was 14.92 mm (p<0.01). The best clini-
cal outcomes therefore were obtained in patients with an 
open bladder neck without urethral hypermobility.  Correla-
tion between MRI studies and clinical outcome led to the 
development of our current technique. The technique rec-
ommended for ACT® balloon insertion involves cystoscopic 
and fluoroscopic guidance as well as intra-operative palpa-
tion. The exact structures traversed and the anatomical basis 
for what has proven clinically to be an optimal insertion 
strategy was unclear.  Thus we aimed to study in a series of 
cadavers exactly what the trocar passes through and deter-
mine the anatomical correlates of the technique that has 
been associated with the best clinical performance.4  

MATERIALS AND METHODS
From experience gained through clinical and radiographic 

studies, we determined the anatomical basis for the current 
recommendations for the surgical placement of the balloon 
prosthetic device for genuine stress urinary incontinence in 
females.1 Detailed dissections were conducted in six hemi-
pelves in three fresh post-menopausal cadavers after insert-
ing the adjustable continent therapy (ACT®) balloon device 
in the way proposed. All cadavers had macroscopically 
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