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          Introduction 

  Prostate cancer   is the most common non- 
dermatologic cancer in men and radical prosta-
tectomy is the standard treatment now [ 1 ]. In 
order to reduce the morbidity of open procedure, 
new techniques have been developed such as lap-
aroscopic radical prostatectomy and recently 
robotic surgery. Robotic surgery with 3-D view, 
optical magnifi cation, and 7° moving instruments 
has developed very rapidly. And today, robot- 
assisted radical prostatectomy (RARP) is the 
most popular radical prostatectomy technique 
with more than 100,000 cases/year in the USA 
[ 2 ]. The utilization of robotic technology to radi-
cal prostatectomy operations led surgeons to 
make more careful, precise, and accurate dissec-
tions to see important anatomic structures in 
order to achieve a negative surgical margin, full 
continence, and recovery of erectile function. 

 Apex is the most different and unique part of 
the prostate, which is the crossroad of functional 
recovery and oncological control in radical pros-
tatectomy operations. However, there are signifi -
cant  anatomic variations   of prostate apex from 
one individual to another (Fig.  10.1 ). Every 

robotic surgeon should know and realize these 
anatomic variations and their relationship to ure-
thra, distal sphincter, and neurovascular bundles. 
An appropriate and careful apical  dissection   of 
prostate should include three important steps:

     (a)   The last step of prostate removal: cutting the
prostate apex at the most precise point to
achieve a negative surgical margin.

   (b)   Preserving the maximum length of urethra
for protecting the urethral sphincter as much
as possible.

   (c)   If a nerve-sparing procedure was performed,
to protect neurovascular bundles by gently
dissecting out from apex and the cutting
point of urethra.

       Anatomic Considerations   

    All men created equal   but not all prostates are . 

    The shape of the prostate differs from one indi-
vidual to another. The majority of these differ-
ences originate from the apical part of the prostate. 
At puberty, prostate starts to grow and incorpo-
rates urethral sphincter. Specifi cally at the level of 
prostatic apex, the fi bers of the urethral sphincter 
are partly overlapped by the prostate and covered 
with it [ 3 – 5 ]. Anatomic and functional studies 
demonstrated that the length of the functional 
urethra changes between 1.5 and 2.4 cm and a 
signifi cant part was located intraprostatically 
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between the prostatic apex and the verumonta-
num [ 6 – 12 ]. 

 The apex may overlap the urethral sphincter 
circumferentially, symmetrically bilaterally, 
asymmetrically unilaterally, anteriorly only, and 
posteriorly only, or can bluntly end above the 
sphincter (Fig.  10.1 ) [ 12 ,  13 ]. The shape of the 
prostate at the apex may vary substantially, 
directly infl uencing the length of the urethra after 
emerging from the apex [ 14 ]. 

 Lee et al. reported that circumferential overlap is 
observed in 38 % of all cases, anterior overlap in 25 %, 
posterior overlap in 22 %, and no overlap in 15 %. 
Which means that apical overlap or variations can be 
seen in nearly 85 % of patients (Fig.  10.2 ) [ 15 ].

   Moreover, signifi cant overlap makes the pres-
ervation of urethral sphincter diffi cult and should 
be considered during dissection and appropriate 
transection of the urethra at the apex (Fig.  10.3 ). 
When the prostatic parenchyma was covered by 

  Fig. 10.1    Different 
apical shapes of 
prostates overlapping 
the urethral sphincter       

  Fig. 10.2    Different shapes of prostatic apex by MRI. ( a ) 
Apex overlapping the membranous urethra both anteri-
orly and posteriorly. ( b ) Apex overlapping membranous 

urethra anteriorly. ( c ) Apex overlapping membranous ure-
thra posteriorly. ( d ) Apex overlapping membranous ure-
thra (Lee et al.)       
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the muscular urethra, there is greater risk of ure-
thral shortening and urinary incontinence [ 15 ].

   Identifying the exact border of the sphincter 
overlapped by the prostate intraoperatively is the 
main surgical diffi culty for the surgeon. In addi-
tion, preserving the urethral sphincter during api-
cal dissection of the prostate must be balanced 
with minimizing positive surgical margins.   

    Surgical Technique 

  The apical dissection of prostate  is the most 
diffi cult part of the  radical prostatectomy opera-
tion   due to several reasons:

–    The prostate is located in the deep part of the
narrow bony pelvis; moreover the apex of the
prostate is located at the deepest and narrow-
est part of the pelvis.

–   There is no real capsule at the level of pros-
tatic apex.

–   Prostatic overlap over the urethra exists in
majority of patients.

–   The ventral part of the apex is covered by the
dorsal vascular complex.

–   The lateral aspect of the apex is surrounded by
neurovascular bundles.

     Surgical Technique   

  Before starting the apical dissection, the pros-
tate should be free from the bladder neck and 
neurovascular bundles. Bleeding from neuro-

vascular should be minimal to obtain the ideal 
visualization. Increasing pneumoperitoneum to 
18–20 mmHg prior to transection of the dorsal 
venous complex may help to obtain a bloodless 
clear fi eld. After division of DVC, the apex of the 
prostate and urethra should be inspected very 
carefully to see the anatomic variations. The api-
cal prostate shape varies signifi cantly from one 
patient to another; apical overlap or variations 
can be seen in nearly 85 % of patients [ 16 ]. 

 Some different shapes of prostate and varia-
tions are given below: 

 The prostate apex may be in a circumferential 
shape and end bluntly above the sphincter. There is no 
overlap of prostate tissue in such patients (Fig.  10.4 ).

   The apex may be asymmetrical unilaterally 
and protrude over the urethra because of a BPH 
nodule on one side. In such kind of patients sur-
geons should be very careful not to leave an api-
cal prostate tissue behind (Fig.  10.5 ).

  Fig. 10.3    ( a ,  b ) The functional urethra is covered by parenchymal apex tissue. ( c ) The prostatic apex is covered by 
urethral sphincter on the ventral and rectal sides       

  Fig. 10.4    Prostate apex in a circumferential shape       
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   The apical tissue may be in a horn shape on one 
side or both sides and protrude over the urethra. If 
the transection is performed at or beyond the horn 
of the prostate, the residual length of urethra will 
be short and this may result in delayed return of 
continence in these patients (Fig.  10.6a, b ).

   It has been demonstrated by several anatomi-
cal studies that an important functional part of the 
urethral sphincter is located intraprostatically 
between the apex and verumontanum [ 3 ,  7 ,  8 ,  12 , 
 15 ]. With the growth of the prostate at puberty, 
the prostate starts to occupy the sphincteric mus-

cle with covering some part of the sphincter and 
integrating it within the prostatic tissue [ 17 ]. 
Consequently, depending on the individual apex 
shape, between 10 and 40 % of the functional 
urethra is covered by parenchymal apex tissue 
among different patients [ 10 – 14 ,  18 ]. 

 Moreover, in some patients the prostatic 
parenchyma may be covered by the muscular 
urethral sphincter on the anterior side of prostate. 
Such anatomic variations will cause extra techni-
cal diffi culty in preservation of distal sphincteric 
mechanism, Fig.  10.7 .

  Fig. 10.5    BPH (benign prostatic hyperplasia) nodule on right side of the prostate. ( a ) Transection of the urethra at the 
level of BPH nodule. ( b ) Correct transection line of the urethra. (*) BPH nodule       

  Fig. 10.6    ( a ) Prostate apex in a horn shape. Transection of the urethra at the level of the prostate horn. ( b ) Border of 
proximal urethra. Prostate specimen of the same patient after the RARP operation       
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   The intraprostatically located structures of 
the sphincter should be appropriately and safely 
separated from the surrounding prostatic tissue 
in order to achieve maximum urethral length. 
After removing the intraprostatically located 
urethra from the prostate, the lateral lobes of the 
prostate and verumontanum should be seen 
clearly, Fig.  10.8 . 

        Conclusion 

 Apical dissection of prostate during RARP is the 
most critical and important part of the radical 
prostatectomy operations. Dissection of apex 
will have an intense effect on three important 
parameters: surgical margin status (apical mar-
gin), continence, and sexual function (neurovas-
cular bundles). As every surgeon would agree 
and know, understanding the complex anatomy 
of male pelvis and prostate is certainly vital for 
achieving these goals in RRP operations.     
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