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Foreword

A large proportion of the proctologist’s work includes common benign disor-
ders of the sphincter and pelvic floor musculature and anorectal sepsis. Ultra-
sound has been part of the pretreatment assessment of these for many years.
It adds to clinical examination and may supply the essential information on
which the management decision is taken. Most importantly it gives an objec-
tive picture of the pathology, which is vital for discussion among clinicians and
radiologists as part of the decision-taking process. Thus it supplies a permanent
record not only useful for diagnosis and treatment but also for assessing out-
comes after treatment. It may have special medicolegal value. The role of ultra-
sound in research has been considerable. For example, it has enabled a greater
understanding of the anatomy of the sphincter and pelvic floor and it has made
a major contribution to the assessment of incontinence and its management.
It can give important information beyond the clinical examination in estab-
lishing the surgical anatomy of anorectal sepsis.

Ultrasonography has developed immensely during the last twenty years. In
proctology, its initial application to rectal cancer has expanded owing to the
invention of probes suitable for anal and pelvic floor imaging. The introduction
of three-dimensional ultrasound and, latterly, transperineal sonography has
increased the opportunities and sensitivity for static and now dynamic assessment.

This book is written by authors who have played a major part in the devel-
opment of ultrasonography in proctology. Therefore, it carries the authority
of understanding and experience. In dealing with all aspects of benign anal
and pelvic disorders, the authors give an up-to-date account of its present role
with indications of potential future developments. The text is detailed and is a
mine of information that will be useful to all practitioners dealing with proc-
tological conditions. It will therefore appeal not only to surgeons and radiolo-
gists but also to gastroenterologists and primary care physicians whether in
established independent practice or in training. The bibliography is extensive
and will be a most valuable resource to the reader. It is clearly written and the
illustrations are of high quality and very informative.

Clinical Ultrasound in Benign Proctology will be of great value to all prac-
titioners involved in coloproctology.

March, 2006 R.]J. Nicholls
Harrow, UK




Preface

Since the introduction of endoluminal ultrasound for the assessment of anorec-
tal diseases in 1989 by Law and Bartram, the fundamental investigative algorithm
for functional disorders, in particular, the management of fecal incontinence,
has changed dramatically. This period of investigative ultrasonography, driv-
en by radiologists throughout Europe and North America has changed our
understanding and perspective of anorectal anatomy. It has also enabled the
marriage of our knowledge of healthy and disordered anorectal physiology
with the relevant imaging and has allowed surgical treatments and recon-
structions to be directed using an advanced morphological interpretation.
This approach has guided a sophisticated management of medical and surgi-
cal therapies towards complicated cryptogenic and inflammatory bowel dis-
ease-related perirectal sepsis, preventing recurrence and preserving continence.
In the area of evacuatory dysfunction presenting to specialized pelvic floor
clinics, endoanal, transperineal and transintroital ultrasound has significant-
ly contributed to the anatomic understanding and clinical significance of rec-
toceles, enteroceles, rectoanal intussusception and incipent rectal prolapse,
providing clinical correlates for more directed operative therapies or audiovi-
sual-based biofeedback treatments. The recent introduction of 3-dimensional
reconstructive axial ultrasound has provided a more ‘surgical’ view of compli-
cated fistula-in-ano which has correlated with more expensive and less avail-
able gold standard modalities such as enhanced magnetic resonance (MR) fis-
tulography, resulting in a specialized approach towards this problem as well as
delivering a better basis for medical therapies such as fibrin glue instillation
or, in specialized circumstances, anti-TNF treatments in perianal Crohn’s dis-
ease. Three-dimensional ultrasound has also provided a coronal interpreta-
tion for incomplete sphincteroplasty in patients with persistent or recurrent
fecal incontinence who present with suboptimal outcomes. It has also directed
specialist coloproctological reoperation for those patients with objective prog-
nostic indicators more likely to result in operative success. The recent intro-
duction of simple transperineal sonography (although its interpretation is more
involved) has created an opportunity in certain anorectal disorders to over-
come some of the problems inherent to the endoluminal approach where it
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may have a place in those patients with endoanal luminal distortion prevent-
ing the deployment of a probe assembly. Here too, in complex perirectal infec-
tions transperineal sonography can overcome the limited focal distance of the
endoanal probe in defining laterally disposed extrasphincteric fistulae as well
as demonstrating translevator extensions above the puborectalis floor where cou-
pling of an endoanal probe is relatively poor. In this circumstance, transperineal
sonography can also assist in delineating whether supralevator disease is an
extension of perianal infection or whether it has a primary pelvirectal origin.
Comparative studies are required between these newer modalities and con-
ventional technologies such as enhanced MR imaging, where initial data sug-
gests that transperineal ultrasound provides complementary information rather
than competitive information. The indication par excellence for transperineal
ultrasound is the dynamic real-time interpretation of compartment interac-
tion in patients presenting with rectal evacuation disorders where colonic tran-
sit is normal by its use of simulated defecation maneuvers and forcible strain-
ing, although there is much work required here to assess the objective effects
of hysterectomy as well as the categorized interpretation of transperineal images
in patients with coincident uterovaginal prolapse. What is clear is that there is
an increasing onus on coloproctologists to understand, interpret and perform
the range of anal ultrasonography available in patients with complex anorec-
tal disorders and to correlate these findings with operative indications and
with postoperative functional outcomes. Such a view provides stimulation for
surgeons to become actively involved in the performance and accreditation of
all forms of anorectal sonography. There is a need for close cooperation between
radiologists and colorectal surgeons in the accreditation and training in this
important modality as part of their wider colorectal apprenticeship. With this
in mind, although there are several texts available discussing endoanal ultra-
sound, our approach here is novel, as it presents the operative techniques used
based on ultrasonographic interpretations from the surgeons’ point of view.

In the construction of this atlas, we are indebted to the invaluable assistance

of Paola De Nardi for the coordination of the text and figures.

Mario Pescatori Clive I. Bartram Andrew P. Zbar
Rome, Italy London, United Kingdom St. Michael, Barbados
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1 Surgeon Performed Ultrasound
in Proctological Practice: an Overview

Andrew P. Zbar

Introduction

Since endoluminal ultrasonography was first introduced in 1989 for the assess-
ment of anal and rectal disorders by Law and Bartram, [1] it has become a sta-
ple of the coloproctological armamentarium. Following its introduction, Beynon
and colleagues [2] correlated images with individual rectal and anal wall lay-
ers, (mucosa, submucosa, muscularis propria, longitudinal muscle and perirec-
tal fat), principally for estimation of tumor infiltration of the rectum. This work
was independently followed by Burnett and Bartram [3] and by Papachrysos-
tomou et al. [4] defining the constitutive variations in normal anal anatomy
with age and gender and showing a ‘natural’ increase in thickness of the inter-
nal anal sphincter (IAS) with advancing age.

Recently, 3-dimensional reconstruction of stacked axial images obtained
with an automated puller (or incorporated into in-built probe housing) has
attempted to correlate manometrically defined high-pressure zones with anatom-
ical separations in the external anal sphincter (EAS) and with the puborectal-
is component of the levator ani complex [5]. This technology has also clarified
the anatomical disposition of the component parts of the EAS into a 3-tiered
structure, (subcutaneous, superficial and deep), which has settled a long-stand-
ing argument concerning this muscle [6] and which has been validated by
endoanal magnetic resonance imaging (MRI) in the display of high-resolution
coronal images [7, 8]. In addition, this technique has shown the constitutive
anatomy of the longitudinal muscle [9] which has clinical relevance in the
spread of perirectal sepsis [10].

Our group has extended the use of surgeon-performed ultrasonography to
transperineal (transcutaneous) assessment of the perineum and pelvic floor
for definition of the anterior, middle and posterior pelvic compartments in
dynamic use for patients presenting with the symptom complex of evacuato-
ry dysfunction [11,12]. In an additional recent use, Wedemeyer and colleagues
[13] and Mallouhi et al. [14] have demonstrated its clinical value in the deter-
mination of the course of complex tracks in Crohn’s-related and cryptogenic
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perirectal sepsis respectively. Our group is currently conducting a prospective
trial comparing hydrogen peroxide-enhanced endoanal ultrasonography with
transperineal sonography in never operated and recurrent cryptogenic fistu-
la-in-ano to assess the accuracy of surgeon-performed ultrasound in the deter-
mination of fistula anatomy, the delineation of the site of the internal fistula
opening, the presence of significant anteroanal and retrorectal horseshoeing
and the validation of Goodsall’s rule in fistula orientation [15]. There has also
been specific utilization of ultrasound in the pre- and postoperative assess-
ment of patients presenting with fecal incontinence and in the follow-up of
reparative sphincteroplasty [16] as well as in the determination of the tumor
depth and nodal status of rectal and anal tumors to guide the selected use of cur-
ative local excision, preoperative adjuvant radiation or neoadjuvant chemora-
diation [17,18].

This review provides recommendations for surgeon-performed endolumi-
nal and transperineal sonography in clinical proctological practice with specific
clinical examples.

Ultrasound in Perianal Abscess and Fistula-in-Ano

Although the vast majority of perianal sepsis does not require specialized imag-
ing [19], the referral practice to specialist colorectal surgeons of complex and
recurrent perirectal infection dictates its use and its expert interpretation for
the preoperative detection of the site of internal fistula openings and the rela-
tionship of primary and secondary tracks and abscess collections to the main
sphincter muscle mass. Familiarity with the technique and technical aspects
and interpretation of the images produced by hand-held ultrasonography
becomes essential in a tertiary colorectal practice [20].

The indications for and type of preoperative imaging in perirectal sepsis are
controversial. In those cases of cryptogenic sepsis, recurrence after surgery has
been shown to be most usual when an internal fistula opening has either not
been recognized or identified, as well as if there has been poor recognition of
the presence and course of secondary tracks and/or abscess collections or no
appreciation at the first operation of horseshoeing in either the anteroanal or
retrorectal spaces [21]. It is generally recommended that specialist imaging is
valuable in those cases where primary sepsis is deemed to be complex, (i.e. where
a track or collection occupies more than half of the coronal length of the anorec-
tal sphincters), when recurrence occurs unexpectedly following initial surgery by
an experienced surgeon, when sepsis is thought not to be of cryptogenic origin
(e.g. Crohn’s disease, Behget’s syndrome or in immunodeficiency-related infec-
tion) and when there is a translevator extension or a primary extrasphincteric or
suprasphincteric track as defined by Parks et al. [22].In those cases with a transl-
evator component, a distinction should be made between cases with a primary
ischiorectal origin which have broken through the levator plate, (where ischiorec-
tal drainage will be successful) and those patients where the origin of the sepsis
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is pelvirectal. In this latter circumstance, drainage of an ischiorectal collection
will inevitably result in a high extrasphincteric fistula and suspicion of this pathol-
ogy necessitates surface imaging with a pelvic phased-array MRI [23].

Accurate delineation of the primary track and the main puborectalis mus-
cle will permit reoperative surgery which is sphincter sparing and which will
preserve continence [24], where endoanal ultrasonography has shown a con-
siderable accuracy compared with surgical correlation for the definition of the
primary fistula track and for the delineation of the internal fistula opening [25,
26]. Comparative studies of imaging modalities have shown an overall superi-
ority of surface MR imaging over both endoanal ultrasound [27-29] and endo-
luminal MR imaging probes [30, 31] and over surgery as the gold standard in
the complex reoperated case. In this latter circumstance, surface MR imaging
will detect collections and tracks which may go unidentified by even experienced
surgeons particularly when there is attendant anal canal stenosis in the setting
of the multiply reoperated case [27, 32].

More recently, hydrogen peroxide-enhancement of endoanal ultrasonogra-
phy, (either pre- or intraoperatively), has resulted in an improved definition of
the internal opening and of unsuspected anal fistulae and has shown inter-
sphincteric collections which occasionally do not follow Goodsall’s rule con-
cerning the directness (or otherwise) of fistula track orientation to the anal
canal [33, 34]. In this circumstance, the use of ultrasound will reduce the amount
of potentially uninvolved sphincter which may be inadvertently divided if these
rules are used solely as operative guidelines. Because of the destructive nature
of perirectal sepsis, endoanal ultrasonography will also assist the coloproctol-
ogist in the definition of the damaging secondary effects of perirectal infec-
tion that themselves may require delayed reconstructive surgery; most notably,
EAS destruction requiring delayed sphincteroplasty either separately or as part
of an advancement anoplasty, IAS destruction which may benefit from an
attempt at plication or augmentation, [35, 36] ano- (or recto-) vaginal fistula
delineation [37] and perineal body destruction [38]. Each of these anomalies
requires specialist surgical expertise and preoperative definition and the plan-
ning of their surgery will be demonstrable by dedicated surgeon-performed
endoanal ultrasonongraphy. Other advantages of endoanal sonography in
Crohn’s-related perianal infection include its ability to objectively demonstrate
transmural inflammation [39] and potentially in its response to biological mod-
ulators such as Infliximab and Thalidomide [40]. More recently, hydrogen per-
oxide-enhanced 3-dimensional endoanal sonographic reconstruction has proved
relatively disappointing in recurrent cryptogenic cases in the delineation of
secondary fistula extensions [41].

Clearly, in some circumstances, endoanal technology will not provide the
level of surgical information required. Here, the course of extrasphincteric fis-
tulae will largely not be demonstrable, nor will the likelihood of suprasphinc-
teric fistulae and translevator extensions and in both of these settings, pelvic
phased-array MR imaging will be necessary where this modality is available. The
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nature of ultrasonic physics is also such that a large intersphincteric abscess
will create moderate acoustic impedance that may ‘overcall’ the collection as
trans-sphincteric in nature and where such technology is largely relied upon for
operative decision making, healthy sphincter may be injudiciously sacrificed.
In this clinical setting, we have recently been assessing transperineal sonogra-
phy using a hand-held 7.5 MHz probe (Bruel & Kjaer, Denmark) to define the
course of fistula tracks and their relationship to the main puborectalis mass
as well as to outline any significant horseshoeing. Preliminary evidence from
Malloubhi et al. [14] using a combination of 4 and 7 MHz transducers along with
colour Doppler sonography, has shown that there is a moderately high accuracy
for the detection of abscess collections, the attendant hyperemia of perianal
sepsis and for the correct orientation of cryptogenic fistulae, with a greater tol-
erance to its use in acutely painful perianal pathology than with conventional
endoanal sonography.

This finding has been also suggested by Wedemeyer and colleagues using
transcutaneous sonography in the assessment of patients with perianal Crohn’s
disease [13,42], where an added advantage is its use when there is anal canal dis-
tortion or frank stricturing precluding the use of an endorectal probe assem-
bly. Our preliminary experience with this transcutaneous technique suggests that
it is feasible although it requires a substantial learning curve. It would appear
to have an advantage in defining the course of secondary tracks and collec-
tions in the coronal plane alongside the anal canal or in the intersphincteric
locale as well as the presence of significant horseshoeing and it seems to define
the likelihood of an underlying fistula track in those patients with their first pres-
entation of perirectal abscess in the absence of any external opening. It is also
particularly useful in the distinction between perianal and perineal sepsis. Our
initial protocol of preliminary unenhanced transperineal sonography followed
by unenhanced and then enhanced endoanal sonography and finally by a last
enhanced transperineal sonogram, has also shown clinical benefit in defining
low anovestibular fistulae which would normally lie beyond the focal distance
of endoluminal probes.

Ultrasound Assessment of Fecal Incontinence

Much of the referral practice to coloproctologists for fecal incontinence is
obstetric-related, [43] where traditionally, vaginal-assisted deliveries represent
the major risk factors for potentially reparable anterior EAS defects [44]. Here,
damage is partly morphological and partly a result of attendant unilateral or
bilateral pudendal nerve neuropathy [45] with prospective evidence to show
that surgical corrective sphincteroplasty correlates with in vivo evidence of
sphincter defects [46]. The true incidence of this problem is still debated with
variations noted by some groups between the expected clinical number of
patients presenting over prolonged follow-up in maternal clinics with post-
obstetric fecal incontinence and those with asymptomatic demonstrable EAS
ultrasonographic defects [47, 48].
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Apart from its ability to map the EAS defect, ultrasonography may provide
the surgeon with information which may be predictive for the patient regard-
ing the longer term outcome of sphincter repair, where objective assessments
of EAS atrophy [49] and the presence of coincident IAS damage, (particularly
if heterogeneous), will result in suboptimal functional outcomes [35]. In this
setting, it is likely that surgeon-performed sonography to assess these factors will
be more directed. In clinical practice, ultrasonography guides specialist repair
of EAS defects as well as redo sphincteroplasties in expert hands where the
short-term outcomes are favourable if performed by experienced colorectal
surgeons [50]. The greatest contributor to inadequate initial outcome is an
incomplete sphincteroplasty, (particularly in the coronal extent of the defect),
representing a balance between the extent of repair and excessive sphincter
mobilization which has the potential to devascularize and denervate the sphinc-
ter ends. In this respect, 3-dimensional reconstructed endoanal sonongraphy has
shown a correlation between the rostral extent of the EAS defect and its angle,
providing some further information to the surgeon regarding the potential
points of EAS weakness during surgery [51]. Recently, we have used intra- and
early post-operative transperineal sonography as a guide to the adequacy of
overlapping EAS repair, particularly in defining the coronal extent of the repair
without the need for endoanal distraction caused by an endoluminal probe.

Surgeon-performed endosonography is of further clinical value in the def-
inition of functional disturbances following minor anorectal surgery [52]
including leakage following lateral internal anal sphincterotomy, [53] post-
hemorrhoidectomy incontinence, [54] after endoanal retractor distraction [55]
and following some endoanal stapling procedures [56] including the recently
introduced technique of stapled hemorrhoidopexy [57].

Endoanal, Transvaginal and Dynamic Transperineal
Endosonography in Functional Bowel Disorders

Dynamic transperineal ultrasonography (DTP-US) is a novel method for the
real-time assessment of the anterior, middle and posterior pelvic compartments
and perineal soft tissues during provocative maneuvers such as straining and sim-
ulated defecation, being utilized in patients presenting with primary evacuato-
ry dysfunction or those with defecation difficulty following pelvic surgery [11].
There is clinically a poor correlation between the symptoms attributed to pelvic
floor dysfunction and radiologically demonstrated anatomical findings, [58]
where it is recognized that more than 90% of patients presenting with evacua-
tory difficulty to colorectal surgeons have a multiplicity of pelvic pathology
[59]. The traditional assessment of these patients often involves a fairly poorly
tolerated “extended” defecographic technique, (colpocystodefecography), requir-
ing opacification of the small bowel, bladder, vagina and even the peritoneal
cavity to determine pathology of the pelvic floor compartments [60] with a pre-
sumptive interpretative process to define what radiologic finding represents the
dominant pathology [61]. This approach has been supplemented where available
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by dynamic MRI imaging which appears to provide enhanced diagnosis of ente-
roceles [62] particularly in post-hysterectomy patients where there is variabil-
ity in the routine use of culdosuspension [63].

Dynamic real-time TP-US represents a simpler more available alternative
to dynamic MR imaging and is easily performed to assess the anterior, mid-
dle and posterior perineal and pelvic compartments providing clear high-res-
olution images of the anal canal, anal sphincters, puborectalis sling, bladder
base, urethra and urethrovesical angle, vaginal vault and of the rectovaginal
(rectogenital) septum. This novel technique has recently been reported by our
group in an unselected group of patients presenting with a variety of anorec-
tal disorders [12]. Our procedures are video-taped for orthograde and retrograde
scrolling of dynamic images and static representative images may be used for
clinical measurement. DTP-US is performed with a 7.5 MHz curvilinear trans-
ducer (B&K, Copenhagen) covered by a non-sterile latex glove with filling of the
rectum and vagina with 50 mL of ultrasonographic coupling gel (Ultra-Gel:
Aquarius 101; Medilab, USA) using a standard Luer syringe and a soft-end rub-
ber catheter. For the complete procedure, 50 mL of Gastrografin (Schering, UK)
diluted 1:1 with tap water may be ingested by the patient one hour prior to the
procedure in order to visualize the small bowel.

The perineum of the patient is examined in the left-lateral position with
systematic examination where the probe is placed firstly in a mid-sagittal plane
on the perineal body to outline a general view of the pelvic floor and viscera and
then rotated transversely onto the anus to define the posterior perineal struc-
tures in the axial dimension. Images of the infralevator viscera are obtained at
rest, during maximal straining and with the patient asked to squeeze in order
to prevent evacuation. Posterior perineal images show the anus and distal rec-
tum and the anal sphincters are visualized using sagittal images of the anal
canal and sphincter musculature which are identified by holding the trans-
ducer head in a plane in line with the vaginal introitus. Sagittal examination of
the anterior perineum shows the distal vagina, bladder and urethra and is used
to identify enteric loops, if present, between the rectal and vaginal walls in the
territory of the rectovaginal septum, should the patient have an enterocele [64].
This technique has a substantial learning curve and requires considerable ded-
ication, best in this author’s view being performed by the surgeon with inti-
mate knowledge of the anatomy and pathology of the region. The posture
adopted by the patient during the examination is certainly not ‘physiological’
and the ‘evacuation’ of the gel can at best only reflect a simulated attempt at
defecation which may fail to diagnose conditions where maximal straining at
the end of defecation is clinically important, most notably, full-thickness rec-
tal prolapse and rectoanal intussusception. The wide availability of these ultra-
sound probes, the lack of radiation, its ease of use, patient tolerance and low cost
make this an attractive imaging modality in patients presenting with special-
ized and complex complaints to a pelvic floor unit.

Transvaginal ultrasonography has been relatively disappointing in the assess-
ment of anorectal disease, being comparatively poor at demonstration of ante-
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rior fistula-in-ano, EAS defects and the definition of anatomical problems of the
perineal body [65, 66]. The procedure may be performed with dedicated trans-
vaginal (or endoanal) probes and may be combined with transintroital bal-
loon sonography. The author’s use of this modality has been limited to the
delineation of certain low rectovaginal and anovaginal fistulae not detected on
transperineal sonography as well as for assessment of masses presenting with-
in the rectogenital septum [67].

In conclusion, the coloproctologist is the best practitioner to use and inter-
pret ultrasonography in a referred proctologic practice and this represents an
important clinical advance. Proctologic ultrasonography requires trainable skill
in its basic performance and in the use of its ancillary modifications. These
include contrast enhancement for the delineation of complex fistula tracks, 3-
dimensional modifications for the stage assessment of rectal and anal tumors,
dedicated ultrasound-guided biopsy probe use for confirmation of tumor recur-
rence after chemoradiation and of perirectal lymph nodes and transperineal
techniques for the definition of complex fistulas, in the immediate postoperative
period to image sphincteroplasties and perineoplasties, in the assessment of
certain pediatric anorectal anomalies and for specialized use in complex symp-
tomatic evacuatory disorders. The process of accreditation in the training of
ultrasonography for the coloproctologist has not yet been formalized but this rep-
resents an area that Coloproctological Associations throughout the world will have
to address in the context of specialized training programs.
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Clinical Use
of Two-Dimensional Endoanal
and Transvaginal Sonography

Mario Pescatori * Stella Ayabaca « Maria Spyrou * Paola De Nardi

Introduction

Endoanal ultrasonography has an established place in benign proctological
practice, specifically in the assessment of external and internal anal sphincter
defects in patients presenting with fecal incontinence, in perirectal sepsis,
(either of cryptogenic or other origin) and in some patients presenting with
evacuatory difficulty where extrarectal lesions resulting in mechanical block are
demonstrated [1-5]. It may also prove useful in specialized conditions referred
to a proctology clinic, including paradoxical puborectalis contraction (anis-
mus), solitary rectal ulcer syndrome and rectal prolapse, as well as in difficult
cases of persistent proctalgia. Specific examples of its use in a tertiary referral
practice are shown below with all patients being assessed (unless otherwise
stated) in the Sims left lateral position* utilizing a 7.5 MHz endoanal probe (B-
K, Copenhagen DK).

The role of transvaginal sonography in proctological practice appears to be
limited. Hopes that it would adequately demonstrate the soft-tissue structures
of the perineal body have proven fruitless and it is now recommended in situ-
ations where there is endoanal luminal distortion preventing utilization of an
endoanal probe [6,7]. In some specialist circumstances there is a complemen-
tary advantage in transvaginal ultrasound for some anteriorly disposed fistu-
lae-in-ano as well as for the definition of anovaginal fistulae [8]. The delin-
eation of anterior defects in the external anal sphincter and for the postoper-
ative follow-up of anterior sphincteroplasty has proven relatively poor [9-11].

* In this chapter, ultrasound image display has the same orientation so that the left side of the patient
corresponds to the lower edge of the monitor while his back is seen on the left side of the screen.
MRI images are with the patients in supine position. Operative field images are with the patients
in lithotomy position.
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Normal Anatomy (Endoanal and Transvaginal)

Figure 1 shows the normal anatomy obtained using this probe, with the tradi-
tionally hyperechoic internal anal sphincter (IAS), the hyperechoic external
anal sphincter (EAS) and the typically hyperechoic longitudinal muscle (a con-
tinuation of the longitudinal muscle layer of the rectum) as seen variably in
patients. The natural tendency is for the IAS to generally enlarge its axial dimen-
sions with age and for the rostral extent of the sphincter musculature to be
greater in males in comparison with females [12].

LA
: zﬁj’ ks ")
Fig. 1a. Endoanal ultrasound (high anal canal). The dis-

tinctive presence of the U-shaped puborectalis sling is the
main landmark

Fig. 1c. Endoanal ultrasound of the mid anal canal show-
ing the hypoechoic internal anal sphincter and the hyper-
echoic external anal sphincter. In some patients there is
evidence of a well formed longitudinal muscle which is a
continuation of the longitudinal muscle coat of the rectum
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Fig. 1b. Lower anal canal. The lower end of the hypoechoic
internal anal sphincter virtually disappears to leave only the
terminal subcutaneous portion of the hyperechoic exter-
nal anal sphincter appearing as a defined bright ring

Fig. 1d. Transvaginal ultrasound. The external and inter-
nal sphincter complexes are imaged; within the internal
sphincter lies the internal haemorrhoidal plexus (arrow).
Patients are in lithotomy position
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Anal Sepsis
Anal Abscess

The vast majority of simple perirectal sepsis (abscesses and fistulae) do not
require specialized imaging [13]. In those patients with unexpected recurrent
sepsis, non-cryptogenic sepsis, associated immunosuppression or where there
is an associated history of irradition, it is wise to assess the perirectal sepsis
by specialized imaging. Here, ultrasonography may be limited when there is
translevator extension of an abscess, as the endoanal probe is unable to ade-
quately couple above the puborectalis. This is of importance also when it may
be deemed that a collection of pus presenting in the ischiorectal space is actu-
ally generated from above the pelvic floor. In this circumstance, injudicious
drainage of the abscess through the ischiorectal fossa will inevitably result in
a high extrasphincteric fistula [14]. Moreover, certain tracks and collections
which lie beyond the focal distance of the endorectal probe (including some
rectovaginal fistulae) will be difficult to detect with any endorectal ultrasonic
assembly. In these two circumstances, if high quality soft-tissue resolution mag-
netic resonance imaging (MRI) is available, this will prove essential in defining
the anatomy of complex fistulous disease in order to successfully eradicate the
problem. This approach may be coupled with endorectal sonography to assess
the presence of the secondary effects of destructive perirectal sepsis which may
require reconstructive surgery in their own right; namely, an assessment of the
internal and external anal sphincters, definition of the integrity of the perineal
body and exclusion of an ano- or rectovaginal fistula.

Transvaginal probes are uncommonly used as adjuncts in perirectal sepsis.
They may have limited value in some anterior abscesses as well as, defining
low anovaginal fistulae, particularly in patients with perianal Crohn’s disease
where there is anal distortion or discomfort preventing adequate placement of
the endoanal probe assembly. It can also prove of value in some patients with
a deficient perineal body in its delineation of the rectovaginal septum where per-
ineoplasty is contemplated and where transperineal sonography may prove
more difficult to interpret.

Fig. 2. Transvaginal ultrasound show-
ing a low anterior intersphincteric
abscess (arrow)
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Fig.3a. High left-sided intersphincteric collection (arrow)  Fig. 3b. Right anal horseshoe extension in the subcuta-
neous plane in the same case (arrow)
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Fig.3c. T2-weighted magnetic resonance image (coronal view)  Fig.3d. T2-weighted MRI: perianal fistula. Ultrasound: Sims
of the same case showing an infralevator collection (circled) ~ position. MRI: supine position




Fig. 3e. Operative field of the same
case: external opening in the right
antero-lateral perianal skin

Fig. 3f. Excision of the underlying inter-
sphincteric fistula

Fig. 3g. Drainage of the associated
abscess

M. Pescatori * S. Ayabaca * M. Spyrou ¢ P. De Nardi
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Intersphincteric Abscess

Fig.4a. Anterolateral intersphincteric abscess (arrow) evi-  Fig.4b. Intersphincteric abscess in the middle anal canal
dent in the upper anal canal at the level of the hyperechoic
puborectalis sling

Fig.4d. Methylene blue injection is used to look for com-
munication with the anal canal

= D
“‘?
P 4 [
1 e '.'-";-: J

Fig. 4e. Curettage of the abscess Fig. 4f. Marsupialized final perianal surgical wound
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Chronic Perirectal Sepsis

Deep-seated recurrent or residual cryptogenic sepsis may be clinically diffi-
cult to detect where there is substantial endoanal scarring with poor appreci-
ation of horseshoe abscess formation. Here endoanal sonography will assist in
the definition of intersphincteric abscess collections which may encircle the
anal canal either in the infralevator or supralevator plane. In some cases, sur-
face MR imaging is required to define those situations where the origin of the
sepsis is pelvirectal, breaking through the levator plate and presenting in the
ischiorectal fossa. In this circumstance, drainage will inevitably result in an
extrasphincteric fistula and distinction must be made from those patients pre-
senting with a primary ischiorectal abscess with supralevator extension where
the correct treatment is ischiorectal drainage [14].

Chapter 2
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Fig. 5a. Preoperative anal ultrasound showing a chronic  Fig. 5b. Operative field of the same patient with an inter-

posterior and left lateral abscess pocket (marked) sphincteric approach

Fig. 5c. Postoperative fibrosis (a posterior area of mixed
echogenicity) in the same patient
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Perianal Abscess Following Hemorrhoidectomy

Deep seated (or superficial) perirectal sepsis may on occasion be responsible
for poor functional outcomes and persistent anal pain following a conventional
hemorrhoidectomy [15].

Fig. 6a. An external orifice with pus is
evident after an open hemorrhoidecto-
my wound. In this case an endoanal
ultrasound probe was unable to be used
because of patient pain

Fig. 6b. Transvaginal sonography was
able to demonstrate a low intersphinc-
teric abscess (arrow)

Fig. 6c. Transvaginal ultrasound show-
ing intersphincteric abscess in a more
superficial plane (arrow)
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Intersphincteric Fistula

'{D“ - a:d""‘ b
Fig.7a. An endoanal ultrasound showing a low inter-  Fig. 7b. Intraoperative probing of the fistula in this case
sphincteric posterior fistula (arrow)

Fig. 7c. Formal fistulotomy Fig. 7d. Marsupialization of the wound
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Trans-Sphincteric Fistula

Preoperative (or intraoperative sonography) either alone or hydrogen peroxide-
enhanced will define the presence of an underlying fistula in patients present-
ing with primary abscess collections as well as the adherence to Goodsall’s rule,
associated secondary tracks and collections, significant horseshoeing (either in
the retrorectal or anteroanal planes) and the relationship of the collections and/or
tracks to the main levator plane. Secondary information of great importance to
the coloproctologist include the presence of destructive damage to the internal
and/or external anal sphincters, perineal body destruction and the presence of an
associated ano- or rectovaginal fistula. Each of these secondary features of destruc-
tive perirectal sepsis may require reconstrucitve surgery in their own right.

Fig. 8b. Simultaneous hemorrhoids in the same patient
(arrow)

g

Fig. 8c. Operative field of the same patient showing the
intersphincteric dissection of the fistula
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Fig.8d. Operative steps of the fistulectomy. Internal open-
ing of the fistula

c# Lo

Fig. 8f. Wound at the end of fistulectomy Fig.8g. Terminal marsupialization of the resultant wound
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Fig. 9e. Postoperative endoanal ultrasound at 6 weeks  Fig.9f. Postoperative transvaginal ultrasound of the same
showing perisphincteric fibrosis case
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Fig. 10. Another case of a right-sided low posterolateral ~ Fig. 11. An anterolateral left-sided trans-sphincteric fis-
trans-sphincteric fistula (arrow) tula with concomitant abscess (arrow)

Fig. 12. Intraoperative endoanal ultrasound of a posteri-  Fig.13. A low posterior trans-sphincteric fistula crossing the
or low trans-sphincteric fistula confirmed by an indwelling  superficial portion of the external anal sphincter (arrow)
Lockhart-Mummery probe, with a corresponding inter-

sphincteric abscess (arrow)

Fig. 14. A low anterior trans-sphincteric fistula crossing the
superficialis portion of the external anal sphincter (arrow)
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Recurrent Trans-Sphincteric Fistula

Fig.15a. Transvaginal ultrasound in a 47 year-old patient ~ Fig. 15b. Endoanal ultrasonography of the lower anal

with a recurrent ischiorectal abscess (arrow) canal in the same patient with evidence of a post-surgical
defect of the internal anal sphincter (arrows) between the
2 and 6 o’clock positions

Fig. 15c. Axial MRI of the same patient showing the trans-  Fig. 15d. Clinical appearance of the principal perianal
sphincteric fistula (arrow) abscess and external opening of the fistula
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Fig. 15e. Operative fistulectomy Fig. 15f. In this case an internal sphincterotomy was initially
performed to drain the intersphincteric plane

Fig. 15g. A rectal advancement flap was created as defin-  Fig. 15h. Marsupialization of the abscess wound was
itive treatment after sphincter repair employed in this case
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High Trans-Sphincteric Fistula with Ischiorectal

and Deep Retroanal Abscess

Fig. 16a. Axial T2-weighted MRI showing a high trans-
sphincteric fistula (arrow). There was no evidence of a pri-
mary pelvirectal origin

Fig. 16c. An abscess extension is evident in the retroanal
space (arrow)

Fig. 16e. A rectal advancement flap was used here and
sutured to the subcutaneous portion of the external anal
sphincter. The ischiorectal abscess and the trans-sphincteric
fistula have been excised

Fig. 16b. Endoanal ultrasound of the same patient con-
firming the trans-sphincteric fistula. A probe has been
inserted into the superficial part of the track (arrow)

Fig. 16d. Commencement of the fistulectomy in this case,
with a probe inserted into the external opening of the fistula
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Fig. 16f. Specimen (i.e. the ischiorectal abscess and trans-
sphincteric fistula (en bloc) and the retroanal abscess along-
side an operative anorectal diagram. This approach is used
by one of the authors (MP) as an operative teaching tool
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Horseshoe Fistula

A 57 year-old man presented with perianal swelling, fever and malaise 3 years
after a stapled hemorrhoidopexy followed by reintervention due to severe post-
operative bleeding.

Fig. 17a. Endoanal ultrasound: a horse-
shoe posterior abscess is detected invol-
ving both intersphincteric and retro-
anal spaces

Fig. 17b. Endoanal ultrasound: poste-
rior trans-sphincteric fistula and deep
retroanal abscess (arrow)

Fig. 17c. Operative field, patient in litho-
tomy position. Pus discharge through
the posterior anal crypt
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Fig. 17d. The posterior deep retroanal
space is entered and drained

Fig. 17e. The left ischiorectal fossa is
entered and drained. A fistulectomy
had been carried out

Fig. 17f. Final view of the operative field
showing the retroanal opening filled with
gauze and the two counter-incisions
aimed at draining the ischiorectal fos-
sae. Both the left ischiorectal fossa and
deep retroanal space are drained by
means of two Foley catheters. A drain-
ing seton has been inserted around the
external sphincter (arrow)
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Rectovaginal Fistula

Ano (or recto-) vaginal fistula may present as part of destructive perirectal
sepsis and its preoperative recognition (sometimes in the face of minimal symp-
toms) may govern the surgical approach (transperineal versus endoanal). The
only available study comparing endoanal sonography with endoanal MR imag-
ing showed equivalent sensitivity and positive predictive value in the detec-
tion of rectovaginal fistulae [16].

Fig. 18a. Rectovaginal fistula as shown by a hypoechoic ~ Fig. 18b. Hydrogen peroxide enhancement of the same
track (arrow) patient leads to a readily recognizable hyperechoic effect

Fig. 18c. Transvaginal sonography of the same case (arrow)
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Pouch-Cutaneous Fistula

A 46 year-old female patient had been submitted, 4 years previously, to a restora-
tive proctocolectomy for an ulcerative colitis. She did well during these 4 years
but then suddenly developed a pouch-cutaneous fistula with multiple exter-
nal openings in the right thigh, fever and purulent discharge through the anus.

She had a laparotomy and diverting ileostomy performed but during the post-
operative period the spur retracted, thus allowing distal passage of intestinal
content. The patient presented with pouchitis, malaise and signs of local sepsis.

Fig. 19a. Clinical examination: multiple external openings
in the right thigh from the popliteal fossa to the gluteal
region

Fig. 19b. Methylene blue was injected in the cutaneous
orifice showing a communication with the ileal reservoir,
as illustrated in this diagram

Fig. 19¢c. Endoscopic view of the pouch shows the meth-
ylene blue previously injected in the cutaneous orifice
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Fig. 19d. Fistulogram clearly shows a communication with
the pouch through a perineal cavity (arrow)

Fig. 19e. Anal ultrasound. A hyperechoic area highlighted
by enhanced peroxide hydrogen injected through the exter-
nal cutaneous orifice, is located above the puborectalis
sling in the supralevator space. This area refers to the
abscess cavity close to the ileal pouch

Fig. 19f. Anal ultrasound showing a diffused irregular
internal sphincter (hypoechoic ring) with multiple defects
(arrows) which may be related to the sphincter stretch dur-
ing the transanal procedure of the restorative procto-
colectomy. The hyperechoic ring of the external sphincter
is intact as the patient is nulliparous

Fig. 19h. Injection of methylene blue into the gluteal exter-
nal opening

Fig. 199g. Transperineal phase of the operation: a probe
inserted in the gluteal opening of the fistulous track shows
the excision of the fistulous tract

Fig. 19i. Surgical specimen of the excised fistulous track
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Crohn’s Disease

Perianal Crohn’s disease provides at times a bewildering array of pathology with
aberrantly located complex and deep fissures, complicated abscesses, fistulae
and sinuses and endoanal stricturing. On occasion endoanal technology is
impossible to utilize because of prior surgical induration or rectal stenosis occa-
sioned by active disease, preventing deployment of the endorectal assembly. In
some of these cases, it is advisable to more routinely use preoperative MRI or,
where this is not available, transperineal sonography. The latter is more diffi-
cult to interpret but may have the advantage of being able to trace the course of
distant sinuses and the disposition of rectovaginal fistulae. Serial imaging is
particularly advantageous in patients being primarily treated with in-dwelling
setons under Infliximab therapy. Endoanal ultrasound has the added value of
defining the presence of destructive damage (or the effects of prior surgery) to
the sphincters and the presence of anterior and/or posterior horseshoeing of
sepsis in the indurated anal canal which is clinically difficult to evaluate.

Perianal Abscess

Fig. 20a. A right intersphincteric abscess
in a multiply operated Crohn’s patient

Fig. 20b. Perianal abscess extent on dif-
ferent level sectioning of the anal canal




Fig. 20c. Drainage of the abscess in
this case

Fig.20d. End of operation with inser-
tion of a Petzer catheter

Fig.20e. The catheter has been utilized
to produce a postoperative sinogram
to show the extent of the cavity and to
direct the timing of catheter withdrawal
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Recurrent Fistula

Fig. 21a. Left ischiorectal abscess
(marked)

Fig. 21b. Fistula probing in the same
patient. No communication with the
anal canal is found
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Fecal Incontinence

Endoanal ultrasonography has revolutionized the surgical diagnosis and man-
agement of patients presenting with fecal incontinence, replacing electromyo-
graphic sphincter mapping. The vast majority of patients present after com-
plicated vaginal deliveries where there has been extended labor, episiotomy,
forceps or vacuum extraction or associated large birth weight, [17] although there
is still controversy over what represents the true incidence of anterior exter-
nal anal sphincter defects [18]. This caveat aside, sonographic studies have cor-
related with intraoperative findings, [19] outcome and specific quality of life
parametric analyses, with controversy still remaining concerning the prog-
nostic significance of associated unilateral or bilateral pudendal neuropathy, [20]
the initial algorithmic role of preliminary biofeedback therapy and the presence
of heterogeneous internal anal sphincter defects [21]. Three-dimensional
endoanal sonography has further demonstrated a correlation between the angle
of the external anal sphincter defect and its coronal length, [22] implying that
operative success of sphincteroplasty is dependent upon the coronal adequacy
of the repair. Similar studies using endoanal MR imaging have further sug-
gested that inherent external anal sphincter atrophy is quantifiable and also
affects the functional outcome of repair even in experienced hands [23].
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Obstetric Trauma

Multivariate analyses have shown that there are several prognostic factors in
complicated delivery which are more likely to result in damage to both the anal
sphincters; most notably, assisted delivery (either with forceps or vacuum
extraction), the utilization of episiotomy and relative cephalopelvic dispro-
portion. Such findings have been confirmed on prospective analysis. Endoanal
ultrasonography has proven invaluable in the detection of both symptomatic
and asymptomatic sphincter tears as well as guiding the use of initial biofeed-
back therapies, although there remains some controversy about the exact extent
of the problem and the potential that endosonography has overcalled the inci-
dence of significant anteriorly disposed sphincter defects [18,24-29].

be, . SR % 3
e s .
Fig.22. A multiparous female patient presenting with fecal
incontinence due to an antero-right lateral defect of the
external anal sphincter (arrow)
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Fig. 23. Obstetric trauma mainly involving the internal anal
sphincter (arrow): the scar has a hyperechoic appearance

Fig. 24a. In this case there is a combined internal and exter-
nal anal sphincter defect anteriorly (arrows)

Fig. 24b. Transvaginal ultrasound of the same patient
(arrows)
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Fig. 25a. Transvaginal sonography showing an anterior  Fig.25b. Endoanal ultrasound of the same patient show-

defect of the external anal sphincter in a multiparous patient  ing the anterior muscle defect (markers)
(markers)

W
by

Fig. 25c. An anterior sphincter plication was performed Fig. 25d. Completion of the plication
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Following STARR Procedure

More recently, bulking agents have been used in an attempt to treat passive
incontinence following internal anal sphincter damage [30, 31]. These agents have
proved more efficient than internal anal sphincter plication and have included
the utilization of silicone, [32] collagen [33] and autologous fat [34]. Their long
term effects and exact indications appear unclear at present although endoanal
sonography may be used for their real-time placement. The STARR double-
stapled rectal resection procedure performed for rectocele and internal mucos-
al prolapse along with some of the newer hemorrhoid surgeries including Lig-
asure hemorrhoidectomy, Doppler-guided hemorrhoid artery ligation and sta-
pled hemorrhoidopexy, make no attempt to separate the internal anal sphinc-
ter from the hemorrhoidal complex. In this event, particularly where there is sig-
nificant pre-existing hemorrhoidal prolapse, there is the potential for signifi-
cant internal sphincter damage; an effect which is more typically avoided in
open hemorrhoidectomy where a deliberate attempt is made to separate the
mucosal complex from the sphincter muscle.

Fig.26a. Rubber band ligation of
recurrent rectal internal mucosa pro-
lapse after the STARR operation for
obstructed defecation. The arrow shows
a small polypoid pyogenic granuloma
around one of the staples

Fig. 26b. Anal US showing two inter-
ruptions of the internal anal sphincter
(markers)
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Fig. 26¢, d. The patient, a 47 year-old
multiparous female, complained of
minor daily fecal soiling. In this case
injection of the bulking agent Duras-
phere® was performed under local
anesthetic

Fig.26e. The appearance of the ‘closed
anus’ following Durasphere® injection
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Fecal incontinence and Recurrent Rectal Prolapse

A multiparous 73 year-old woman who suffered from urinary incontinence
related to a cystocoele, and obstructed defecation with fecal incontinence, com-
plained of a prolapsing external bulk on straining. She underwent a defecog-
raphy that showed a mild rectocele and a rectal mucosal prolapse, therefore a
STARR (Stapled trans anal rectal resection) procedure and a cystopexy were
undertaken. The patient had an early recurrence of both constipation and rec-
tal prolapse, moreover after surgery she complained of very painful perineal
heaviness and tenesmus. The patient was then visited at our Unit. At clinical
examination a patulous anus was evident and a full thickness rectal prolapse pro-
truded after straining in the squatting position. An anal endosonography was
performed and then a new surgical procedure was planned.

Fig.27a. Anal ultrasound shows an internal mucosal pro-
lapse, prevalently anterior (arrow). The shape of the hypoe-
choic ring of the internal sphincter is irregular posterior-
ly, possibly due to surgical damage (arrowhead). The
sphincter is also thin anteriorly partly covered by the
mucosal prolapse and possibly due to obstetric damage
because of vaginal deliveries. More evident sphincter dam-
age, most probably related to vaginal deliveries, is seen in
the deep part of the external sphincter (markers)

Fig. 27b. Prior to reintervention, at clinical examination,  Fig.27c. Operative field: a full thickness external prolapse,

a patulous anus was evident 8 cm in size, is pulled out. A Lonestar retractor has been
positioned and allows detection of a retained staple from
the previous surgical procedure (arrow)
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Fig.27d. The first step of the Altemeier procedure is com-  Fig.27e. The anterior levatorplasty is carried out
pleted: the prolapsed peritoneal pouch has been opened
revealing an enterocele (arrow)

Fig. 27f. The rectum is being resected Fig.27g. The colon is ready for the colo-anal anastomosis
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Postsurgical Miscellanea

Post-surgical endoanal sonograms may be difficult to interpret, particularly
where distinction is to be made between postoperative scarring and recrudes-
cent sepsis [35]. Here images may be supplemented by Gadolinium-enhanced MR
imaging (either surface or endoanal MR fistulography) which will assist in defin-
ing active collections and tracks [36, 37]. The newer techniques of more limit-
ed hemorrhoidectomy and hemorrhoidopexy as well as the STARR endoanal
stapled procedure for rectocele exclusion may inadvertently injure the IAS,
resulting in heterogenous sphincter injury [38].

Postoperative Fibrosis and Abscess

Postoperative fibrosis may be difficult to separate from recrudescent sepsis,
where there is in endorectal ultrasound no essential difference between burnt out
and persistent inflammation. This is of importance in the multiply reoperated
case (particularly when there is underlying perianal Crohn’s disease) and where
there is so much induration that clinical examination is unreliable. Here too,
endoanal ultrasonography can overcall relatively large intersphincteric collec-
tions as trans-sphincteric in nature because of acoustic shadowing behind the
collection and this may place more sphincter at risk if the ultrasound is solely
relied upon for surgical drainage. In these cases, again, MRI with Gadolinium
enhancement is more desirable since it will more adequately define active from
quiescent sepsis. Serial ultrasonography in such patients assessing for changes
within the intersphincteric space may prove useful.
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Fig.28. A mixed echogenicity lesion is evident followinga  Fig.29. Following hemorrhoidectomy. A lesion of the inter-
posterior anal fistulectomy (arrow) nal anal sphincter is evident with fibrosis of the inter-

sphincteric plane (marked)

_— - -

Fig.30. The internal anal sphincter is involved by postop-
erative fibrosis and partially covered by a rectal internal
mucosal prolapse posteriorly (arrow)

Fig. 32. Postoperative inter-and-perisphincteric fibrosis ~ Fig. 33. Posterior intersphincteric chronic abscess post-
(arrow) hemorrhoidectomy (arrow)
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Fig. 34. Left anterolateral postfistulec-
tomy fibrosis mimicking fistula recur-
rence. Partial interruption of the inter-
nal sphincter is due to the surgical
drainage of the intersphincteric plane
and is a common finding

Fig. 35. A postanal chronic abscess is
still evident after fistulectomy (arrow)

Fig.36. Transvaginal postfistulectomy
ultrasound showing a left lateral peri-
anal mixed hyperechoic area (arrow)
mimicking a recurrent abscess
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Post Milligan-Morgan Hemorrhoidectomy,
Stapled Hemorrhoidopexy and STARR

Many local anal anomalies are demonstrable following hemorrhoid surgery,
including deep seated perirectal sepsis, inadvertent sphincter injury and sta-
ple line disruption [39-42]. Newer techniques such as Ligasure hemor-
rhoidectomy, Doppler-guided hemorrhoid artery ligation and PPH stapled
hemorrhoidopexy make no specific attempt to separate the hemorrhoidal com-
plex from the IAS, potentially rendering this sphincter muscle at greater risk
than open techniques.

Fig.37. Posthemorrhoidectomy injury
to the internal sphincter (markers)

Fig. 38. Proctalgia secondary to an
anterolateral postoperative chronic
abscess (arrow)
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Fig.39. Lower anal canal endoanal
ultrasound. Postoperative internal
sphincter’s lesion due to concomitant
anal stretch caused by the CAD anal
dilator: the internal sphincter (hyper-
echoic ring) is thin and heteroge-
neously fragmented

Fig.40. In a similar case, the lower edge
of the internal sphincter is interrupt-
ed. The patient has fecal soiling fol-
lowing stapled hemorrhoidopexy

Fig.41. Upper anal canal. Incontinence,
proctalgia, rectocele and constipation
followed a STARR double stapled
transanal rectotomy. There is evidence
of recurrent or residual anterior rectal
internal mucosal prolapse (arrow)
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Evacuatory Disorders
Enterocele and Rectal Intussusception

Enteroceles are more typically evident in patients following hysterectomy, par-
ticularly where coincident culposuspension is not performed [43-45]. Their
diagnosis is essential in rectocele patients presenting with evacuatory diffi-
culty since rectocele repair alone will be relatively unsuccessful. Enteroceles
are traditionally diagnosed by extended defecography and more recently by
dynamic magnetic resonance imaging, but may still be missed in 20% of cases
[46]. More recently, dynamic transperineal ultrasonography has been success-
tul in their diagnosis [47]. Recto-rectal and recto-anal intussusception, main-
ly diagnosed at defecography, may appear in normal subjects but also cause
obstructed defecation and low rectal lesions [48].

Fig.42. Anterior descent of an intestinal loop (arrow) inter-  Fig. 43. Rectal internal intussusception in which a full
posed between the rectum and vagina evident anteriorly  thickness double layer is seen during straining
(arrowhead)

Fig.44. Low rectal intussusception as evident by a double
layer recognizable on endosonography
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Solitary Rectal Ulcer Syndrome (SRUS)

SRUS is a comparatively uncommon cause of evacuatory discomfort, often
associated with specific psychological traits, rectal digitation and chronic
constipation. It is believed to be associated with rectoanal intussusception
and may represent a forme fruste of full-thickness rectal prolapse since there
is a variable response to resection rectopexy. It is often not ulcerative as such
and may not on endoscopy be solitary, but is characterized by classical his-
tological reorientation of the muscularis mucosae fibers into a vertical dis-
position [49].

Fig.45a. The arrow indicates the ‘poly-
poid lesion’ evident at the anorectal
ring

Fig. 45b. Proctoscopic view of the
SRUS lesion at the level of the anorec-
tal ring
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Rectal Internal Mucosal Prolapse

Rectal internal mucosal prolapse may be proctoscopically graded depending
upon the degree of descensus of the mucosa towards the anal verge [50]. It is typ-
ically associated with other pelvic floor disorders presenting with the symptom
complex of evacuatory difficulty, most notably rectocele. Greater grades have
been successfully treated with either stapled mucosal prolapsectomy [51], but
long-term results has been found to be unsatisfactory in half of the patients
following either manual or stapled prolapsectomy [52].

N e, o SRS

Fig. 46. Upper anal canal endoanal ultrasound. Anterior ~ Fig.47. Middle anal canal endoanal ultrasound (magnified
rectal internal mucosal prolapse is shown by the arrow view) showing circumferential rectal internal mucosal pro-

lapse in front of the hypoechoic internal anal sphincter

Fig.48a. Transvaginal ultrasound performed at thelevel of ~ Fig.48b. Transvaginal ultrasound in the middle anal canal,
the anorectal ring. The circle of the hypoechoic internal ~ the internal sphincter defect is more evident

sphincter is thinner anteriorly (arrow) due to a muscle

defect and to prolapsed rectal mucosa. The patient also

had a rectocele
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Anismus

Paradoxical puborectalis contraction (anismus) is difficult to diagnose, and is
an important cause of evacuatory dysfunction where there is unexpected lev-
ator floor contraction during forced evacuation [53]. Its presence has been tra-
ditionally diagnosed by defecographic indentation of the puborectalis during
straining, by difficulty of patient balloon evacuation (or elimination of a sim-
ulated fecal bolus) or by inversion of the normal rectoanal manometric pres-
sure profile during forcible straining [54-56]. Its preoperative identification
has been linked to a range of psychological dysfunctions which manifest as
somatization disorders and its detection before surgery has in some series pre-
dicted for a worse functional outcome in patients operated upon for a range
of surgically remediable disorders which manifest as defecation difficulty; most
notably, rectocele, descending perineum syndrome, rectal prolapse, rectoanal
intussusception and solitary rectal ulcer syndrome [57].

Fig. 49a. Upper anal canal endoanal
ultrasound at rest. The puborectalis
muscle is shown as a hyperechoic sling
lying on its side

Fig. 49b. Paradoxical contraction of
the puborectalis muscle on forcible
straining in the same patient (Repro-
duced from [39])
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Congenital Conditions
Rectal Duplication

Duplications of the alimentary tract are particularly uncommon, with rectal
duplication itself representing only between 1-8% of all alimentary duplica-
tions [58] and rarely presenting in the adult [59]. These lesions can be cystic,
tubular or fistulating, presenting with pain and prolapse or as complex perirec-
tal sepsis. Most are retrorectal and are best excised in toto because of the poten-
tial for malignant transformation or for recurrent epithelial satellites, although
very low lying or infected lesions may be treated by complete mucosectomy
using either a transanal or posterior sagittal approach [60].

Fig. 50a. Endoscopic appearance of the
rectal duplication

Fig. 50b. Endoanal ultrasound show-
ing a trans-sphincteric hypoechoic
mass (arrow) which was a rectal dupli-
cation cyst in a 43 year-old man who
presented with perianal discomfort and
incomplete evacuation. The duplication
was treated by mucosectomy combined
with a stapled division of the duplica-
tion bridge because of its close location
to the lower intersphincteric plane.
Patient in lithotomy position (Courtesy
of A.P. Zbar)

Chapter 2

51




52 Chapter 2 Clinical Use of Two-Dimensional Endoanal and Transvaginal Sonography

Imperforate Anus Following Cut-Back Anoplasty

Both endoluminal and transperineal (vide infra) sonography may be used to
assess imperforate anus although there is limited data available. This may be cou-
pled by surface MR imaging to define the integrity of the levator plate which can
be unilaterally or bilaterally deficient [61]. The advantages include the delineation
of urinary fistulae in high anomalies and the status of the lower sphincters in
low anomalies; most notably in vestibular anus and covered anus.

Fig. 51a. In this case, the endoluminal probe was intro-  Fig.51b. Injection of hydrogen peroxide through the eye
duced into the anteriorly disposed perineal sinus (i.e.the  of the probe. Both the internal and external anal sphincters
ectopic anal canal). The patient, 54 year-old, had previ-  are well formed

ously undergone a cut- back anoplasty shortly after birth

and presented with mild fecal incontinence and moderate

soiling through the ectopic anal canal

Fig.51c. The intact internal anal sphincter is almost com-  Fig. 51d. Other views show dyshomogeneity and interrup-
plete in this high anal canal view tion (arrow) of the internal anal sphincter which is the main
contributing factor to this patient’s passive incontinence
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Anal Fissure

Incontinence has been variably reported following lateral internal anal sphinc-
terotomy with considerable evidence to show that the extent of the sphinctero-
tomy correlates with both postoperative functional outcome as well as specific
quality of life [61-65]. This issue is complex since there may be concomitant
inadvertent external anal sphincter damage in some cases and the effect of
destructive postoperative deep seated perirectal sepsis. In some patients no sig-
nificant demonstrable sphincter injury (beyond localized internal anal sphinc-
terotomy) is detected and here there may be relatively subtle variations in the
character and parameters of the rectoanal inhibitory reflex (an internal anal
sphincter function) as well as constitutive variations in external anal sphincter
overlap of the termination of the internal anal sphincter whereby internal sphinc-
terotomy could render the distal anal canal relatively unsupported [66]. In the-
ory, preoperative identification of such patients may define those patients like-
ly to fare badly after conventional sphincterotomy and perhaps lead either to
formal fissurectomy and advancement anoplasty rather than sphincterotomy
or to more limited sphincterotomies or controlled balloon sphincter distension
[67]. Prospective data is currently lacking to back up this surgical decision mak-
ing, which is guided by preoperative manometry and endosonography.

A A e e T s
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Fig. 52. Left lateral internal sphincterotomy for anal fis-  Fig.53. Patient with a chronic anal fissure and a thin inter-
sure (markers) nal anal sphincter (markers). This patient had marked rest-
ing hypertonia on anal manometry justifying a formal

internal anal sphincterotomy

Fig.54. Another case with internal sphincter thinner than
normal with hypertone at anal manometry
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Proctalgia

Proctalgia may be accompanied by many other anal lesions such as deep-seat-
ed perianal sepsis, which are readily demonstrable on endoanal ultrasonogra-
phy and which require treatment in their own right. Endosonography assists the
clinician in defining the organic causes for proctalgia where in patients with long-
standing pain it is recognized that there is a high incidence of underlying psy-
chological problems which present as an anal somatization disorder, frequently
with a high incidence of childhood sexual abuse [68-70].

Fig.55. Endoanal ultrasound, upper third of the anal canal. ~ Fig. 56. A left anterolateral intersphincteric abscess in a
Anterior lesion of deep external sphincters (arrows) is evi-  patient with acute anal pain

dent. The internal sphincter is thin anteriorly. The patient is

multiparous and has a prolonged PNTML (pudendal nerve

motor latency). She also has moderate fecal incontinence

(C2 Pescatori grade, score 5), with weekly loss of liquid stool

Fig.57. A cystic ovarian carcinoma presenting with chron-
ic anal and rectal pain (markers)
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Three-Dimensional Endoanal
Ultrasound in Benign
Proctological Practice

Clive I.Bartram, Mario Pescatori

Introduction

Magnetic resonance (MR) imaging of the anal sphincters has shown the advan-
tages inherent in multiplanar imaging, notable determining the length of the
sphincters, relating the cranial extent of sepsis to the levators [1] and deter-
mining the adequacy of external anal sphincteroplasty [2].

Design variations in conventional endoanal axial sonography have permit-
ted the acquisition of multiple images with sequential short-step probe with-
drawal and a video capture card to obtain a coherent dataset, with proprietary
3-dimensional software to analyse the dataset [3]. Such an approach has con-
firmed the inherent gender differences in the normal anal canal [4], has been
used in patients with fecal incontinence, where there is a correlation between
the angle and the coronal length of the external anal sphincter defect [5] as
well as in complicated perirectal sepsis [6].

Using a recently developed commercial system that is fully automated for data
acquisition and interpretation, rapid 3D image evaluation has been possible and
has shown that hydrogen peroxide enhancement of fistulous tracks has no advan-
tage in the detection of secondary tracks or ancillary abscesses, and with 3D
where is better delineation of the presence and site of the internal opening [7].

Three dimensional endoanal reconstructed ultrasonography still has the same
inherent limitations of 2-D endosonography in regard to resolution and tissue con-
trast in the axial plane, and in the “Z” axis the resolution will be inferior unless
the voxel size is isometric. Penetration depends on transducer frequency.

The technical conduct of 3-D endoanal sonography is different to that of a 2-
D examination, as interpretation and diagnosis does not have to be made in
real-time. Even if a large number of images are recorded in 2D, these are sel-
dom sufficient for accurate review, whereas with a 3D examination once a dataset
of adequate quality has been acquired, it may be reviewed at leisure and going
backwards and forwards through the dataset gives as much information as when
the examination was being first performed. Acquisition may therefore be sepa-
rated from diagnosis and could easily be performed by technicians. The latest
endoprobe design, the type 2050 transducer, from B-K Medical (B-K Medical, Her-
lev, Denmark) is designed specifically for 3D endosonography. There is no exter-
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nal moving part and two back-to-back multifrequency 6-16 MHz crystals are
mechanically rotated and pulled back within the probe housing, so that the
probe does not actually move within the anal canal, minimising any artefact.
The speed of rotation may be varied, but scans are performed usually at 9 frames
per sec giving a linear transducer movement of 2.25 mm/sec and a total scan
time of 15-20 sec to obtain complete coverage of the anal canal. The 3D soft-
ware is fully integrated into the system and reformats the dataset rapidly to
allow almost immediate confirmation of the technical adequacy of the exami-
nation. The dataset may be reviewed in any plane. The pixel size is 0.13 mm in
the X and Y axis, but 0.25 mm in the Z axis, so that resolution is reduced slight-
ly in the coronal and sagittal planes. Measurements are possible in any plane, and
the volume may be rendered to improve conspicuity of difficult areas.

Normal Anatomy

The normal anatomy on 3D has been described [3] and the layers of the anal
sphincter complex defined sonographically and proven by comparison to MRI.
Multiplanar imaging is particularly helpful to measure the length of the inter-
nal sphincter, to distinguish the puboanalis, its fusion with the longitudinal
muscle of the rectum and to trace the extent of the conjoined muscle in the
longitudinal layer, as well as demonstrating the fusion of the transverse per-
ineii into anterior aspect of the external sphincter in women. This part of the
external sphincter is seen best in the coronal plane, and is a useful view to asses
its integrity.

Attempts have been made utilizing 3-D endosonography to equate the mor-
phological representation of the sphincteric muscles with their physiological con-
tribution to basal and squeeze pressure [4]. However, the finding that a high
pressure zone extends at rest below the internal anal sphincter termination is
at variance with anal vector-volumetry where there was no difference in rest-
ing HPZ length between continent and incontinent cohorts of patients after
equivalent length lateral internal sphincterotomy [8]. There may be disparity
between how the muscle group limits are described [9] and the manometric
zones, and the differences between sphincter lengths in the sexes as shown also
by MR imaging [10, 11] adds to the complexity of attempts to correlate struc-
ture with function. Nevertheless, the 3-D data that the puborectalis muscle
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occupies a significantly larger proportion of the anal canal in women without
any fundamental gender differences in internal anal sphincter length may be
important where internal anal sphincterotomy is to be performed (resistant
chronic anal fissure), or where both internal and external anal sphincter mus-
cle is to be deliberately sacrificed (trans-sphincteric fistulotomy). An improved
understanding of the normal gender differences in the anal canal utilizing 3-
D endoanal sonography and the functional relevance of these will assist in the
interpretation of pathological and postoperative states.

Fig.58a. The normal appearance of the external anal sphinc-  Fig. 58b. Coronal reconstruction over the entire length of

ter complex using 3-D endosonography does not provide  the normal female anal canal. This shows the termination of

the typical subdivisions (deep, superficial and subcutaneous)  the internal anal sphincter and the constitutive nature of the

which are seen in coronal views with endoanal MR imaging  external/internal anal sphincter overlap in the distal anal
canal. The external anal sphincter has been shown to be
longer in males as part of an overall-longer anal canal with
a mean internal anal sphincter: total anal canal ratio that is
equivalent between the sexes

Figures provided by courtesy of Dr. A. Frudinger, Graz, Austria and reproduced with permission from [12]
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Fecal Incontinence

Three-dimensional anal endosonography may provide some important infor-
mation regarding the layout of the sphincters (even when damaged) that may
assist the surgical planning of sphincteroplasty [13] based on the comparabil-
ity of 3-D reconstructed images to those obtained in the coronal plane with
endoanal MR imaging [14, 15]. Poor functional outcome after external anal
sphincteroplasty may arise from a failure to oppose sufficient length of the
sphincter in the repair (or the incorporation of an attendant levatorplasty).
Another consideration during pelvic floor repair is that the overzealous mobi-
lization of the external anal sphincter may result in devascularization and den-
ervation of the external sphincter [16]. Here, Gold and colleagues have shown
a correlation between the proximal extent of an external anal sphincter defect
and its angle of separation [2] which tells the surgeon that wider defects are
likely to be longer, governing the conduct of the initial sphincteroplasty. This
would also correlate with the finding that most failed external anal sphinc-
teroplasties show persistent defects on conventional endosonography [17]. The
clinical impact of 3-D technology on repeat sphincteroplasty has yet to be deter-
mined [18, 19]. The role of external anal sphincter atrophy on repair, as demon-
strated endoanal MR imaging [20] is also a cause of poor outcome to sphinc-
teroplasty. Passive incontinence from either intentional internal anal sphincter
division, injudicious injury to the sphincter by manual dilatation or the extend-
ed use of an endoanal retractor [21, 22] may be assessed accurately by 3-D
endosonography, with not only the radial extent of sphincter damage, but also
its linear extent and percentage involvement of the sphincter calculated. Lateral
internal anal sphincterotomy is particularly a problem in women, where its
extent may be greater than intended [23].

Fig. 59. Obstetric trauma with a well
defined external anal sphincter tear
between the 12 o’clock and 2 o’clock
positions (arrowheads) and in the
internal anal sphincter between the 9
o’clock and 3 o’clock positions (arrows)
seen both axially and coronally in the
3-D image. Note the asymmetry of the
anterior ring of the external sphincter
due to the left sided tear, which is best
appreciated in the coronal component
of the image afforded by the 3-D recon-
structed view
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Fig.60. The appearance after lateral internal anal sphinc-  Fig. 61. Example of extensive obstetric sphincter trauma
terotomy seen in coronal section. The length of the inter- ~ shows a tear in the right puboanalis muscle extending into
nal anal sphincter and the percentage of sphincter divid-  the longitudinal muscle layer coronally (arrow)

ed can be estimated (in this case 31% of the total internal

anal sphincter length). Low reflective scarring is seen in

the plane of the internal anal sphincter below its point of

division when compared to the contralateral side (arrow)

Fig. 62. The figure represents a tear in the left transverse  Fig.63. This figure shows how this anterior external anal
perinei as appreciated axially (arrow) along with a con-  sphincter defect is best appreciated on the coronal 3-D
comitant tear in the external anal sphincter image (arrow)
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Anal Fistula and Abscess

Two-dimensional endoanal sonography has proven value in its surgical cor-
relation for complex perianal sepsis [24] and for rectovaginal fistula [25],
despite some limitations in the demonstration of supralevator and extra-
sphincteric disease as well as in the separation of active recrudescent sepsis
from burnt-out disease. Three-dimensional reconstructed images are more
readily able to trace the extent and direction of tracks and collections within the
infra-levator and supra-levator (if a water filled balloon is used to obtain acoustic
contact within the distal rectum) compartments, and provide a visual repre-
sentation of the fistula track in an anatomical plane that is more akin to the
surgical approach than those images traditionally provided by an axial view.
There is some evidence to suggest that 3-D endosonography is better than con-
ventional endosonography in demonstrating the site of the internal opening
[7]. The prospective predictive role of 3-D endosonography in anal fistula man-
agement, and in the prevention of fistula recurrence through its impact on sur-
gical treatment, remains to be defined.

Fig.64a. Axial view of a low anal fistula showing the inter- ~ Fig.64b. A reconstructed coronal view where the pathway
nal opening at the 3 o’clock position (arrow) of the fistula can be readily traced through the internal
anal sphincter to the point of its internal opening (arrows).
The internal anal sphincter in this case is not seen as a typ-
ically low reflective structure immediately adjacent to the
fistula since it has become more reflective as a result of
inflammatory change
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Fig.65a. 3-D endoanal ultrasound of middle third anal Fig.65b. 3-D endoanal ultrasound of same fistula (longi-
canal (coronal view): anal fistula passing through the inter-
tudinal view): trans-sphincteric tract is indicated by arrows
anal sphincter (arrows)

Fig.65c. 3-D endoanal ultrasound of same fistula (oblique
view): trans-sphincteric tract is indicated by arrows (Cour-
tesy of C. Ratto)




66 Chapter 3 Three-Dimensional Endoanal Ultrasound in Benign Proctological Practice

Fig. 66a. 3-D endoanal ultrasound of
anal abscess with trans-sphincteric pri-
mary tract, indicated by arrows: coro-
nal view

Fig.66b. Longitudinal view of the same
case (Courtesy of C. Ratto)
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Constipation and Proctalgia

Three-dimensional endosonography has a role in the assessment of a range of
benign proctological disorders, and a developing one in proctalgia where patients
may have unrecognized sepsis or rare conditions such as hereditary internal
anal sphincter myopathy. In this condition the internal anal sphincter is gross-
ly thickened (>6 mm) and from excision biopsy at myotomy will be found to
contain PAS-positive cytoplasmic inclusions and ultrastructural changes on
electron microscopy resembling other isolated polyglucosan storage myopathies,
including adult polyglucosan disease and Lafora’s disease [26-29].

The internal anal sphincter increases in thickness with advancing age [30].
In adults it is normally 2-3 mm. Thickening in the range 3-6 mm throughout the
sphincter, as shown on 3D multiplanar views, is uncommon is simple consti-
pation, and has a high predictive value for rectal prolapse or intra-anal intus-
susception [31]. With advanced prolapse the internal sphincter may be thick-
ened but fragmented by distension from the prolapse.

Fig. 67. An abnormally thick internal
anal sphincter (5 mm) is shown in this
coronal 3-D reconstruction (arrow).
The patient was a 43 year-old woman
who presented with obstructed defe-
cation and proctalgia
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Static and Dynamic Transperineal
Sonography in Benign Proctology

Andrew P.Zbar

Introduction

Transperineal sonography has only recently been introduced into proctolog-
ical practice although it had been reported many years ago along with transin-
troital sonography for clinical use in urology in the assessment of bladder
base descent and cystocele diagnosis in patients with urinary stress inconti-
nence [1,2]. The principle is simple, utilizing standard ultrasound probes for
determination of the disposition of the perineal and pelvic floor soft tissues
of the posterior, middle and anterior compartments by delineation of the basic
bony and soft-tissue landmarks including the pubic symphisis, the ure-
throvesical junction, the vaginal vault, the puborectalis sling and levator floor
and the anal angle. Static transperineal sonography places the probe of a basic
ultrasound (either 7.5 or 10 MHz) against the perineal body in front of the
anus in transverse disposition to outline the axial anal structures including
the anal mucosa and submucosa and the internal and external anal sphinc-
ters and providing images which are comparable with those obtained using
an endoluminal probe [3, 4]. The delineated layers of the sphincters natural-
ly have the same echogenic characteristics as those obtained with endoanal
ultrasonography with relatively poor delineation of the perineal body. The
anal mucosa and submucosa are more demonstrable and Duplex sonography
defines blood flow in patients with hemorrhoids and rectal mucosal prolapse,
although there is as yet no specific classification system which has correlated
with clinical or endoscopic grades.

Rotation of the probe through 180 degrees defines a sagittal view of the anal
canal and anorectal junction showing the hypoechoic internal anal sphincter
and the hyperechoic puborectalis in profile [5]. The former appears as a dou-
ble dark strip on either side of the anal canal and the latter as a bright cone
behind the air-filled rectum as the anal canal shifts direction. This shift in direc-
tion permits the calculation of anorectal junction movement during forcible
straining or simulated evacuation and the measurement of the anorectal angle
during these provocative maneuvers; both of which have been shown to correlate
closely with these parameters as measured during conventional defecography
[6]. The instillation of small volumes (< 50 mL) of acoustic contrast gel into
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both the rectum and the vagina permits better definition of these structures,
allowing a dynamic representaion of the pelvic structures during straining and
permitting adequate diagnosis of rectoceles, rectoanal intussusception and
mucosal (or full-thickness) rectal prolapse in patients who present with evac-
uatory difficulty. This technique is proving invaluable as dynamic transper-
ineal ultrasound in such patients although it remains to compare its diagnos-
tic sensitivity of single and multiple pelvic floor pathologies with dynamic
magnetic resonance (MR) imaging. Initial comparisons with standard defecog-
raphy has shown good initial clinical correlation, where the use of saline or
water soluble Gastrografin (Schering, UK) oral loading has been able to demon-
strate coincident enteroceles [6]. The diagnosis of an enterocele in patients
with rectocele as a predominant clinical finding alters the coloproctologic sur-
gical approach and has been demonstrated as a more common finding in
patients post-hysterectomy where initial culdosuspension of the vaginal vault
(sacrocolpopexy) has not been performed [7, 8]. Although the relationship and
pathophysiology of post-hysterectomy constipation and defecation difficulty is
complex and at present poorly understood, there is an association between
subsequent vaginal vault prolapse, enterocele and rectocele because of failure
to obliterate the peritoneal cul-de-sac of the pouch of Douglas and to suspend
the vaginal apex [9]. The presence of these concomitant disorders in rectocele
patients undergoing surgery has been shown to adversely affect functional out-
come if they are not surgically addressed as well as to diminish the reported effi-
ciency after surgery of satisfactory rectal evacuation and the need for assisted
defecation by perineal or vaginal pressure and manipulation [10, 11].

There is currently much prospective work that needs to be performed com-
paring dynamic transperineal sonography with other standard modalities in a
range of pelvic floor disorders including uterovaginal prolapse, rectal prolapse
and reported evacuatory ‘block. At the present time, the indications for transper-
ineal sonography are controversial and there is a substantial learning curve in
its interpretation. Transperineal sonography should be thought of as comple-
mentary to other modalities in a range of diseases. In perirectal sepsis it has an
added advantage over endoanal sonography in the delineation of laterally dis-
posed extrasphincteric fistulae which exceed the focal distance of the probe as
well as in defining the upward translevator extensions of abscesses where endo-
luminal probes are unable to adequately couple above the puborectalis muscle
[12, 13]. Such an approach may also separate perineal sepsis from perianal
infection and in the definition of ano- and rectovaginal fistula extensions. In fecal
incontinence, early assessment of the axial and coronal adequacy of overlapping
sphincteroplasty may be performed without endoanal distraction for both
intraoperative and early postoperative assessment. In specialist circumstances
transperineal sonography may be the definitive modality for use including in
the assessment of congenital anorectal anomalies [14] or where there is anal
canal distortion which prevents the deployment of an endorectal probe.
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Normal Anatomy

Figure 68 shows a typical axial view obtained using the transperineal probe.
The principal point of reference is the hypoechoic ring of the internal anal
sphincter and the anterior external anal sphincter usually looks fairly com-
pressed. Figure 69 shows a sagittal transperineal ultrasound and again the land-
mark is the parallel hypoechoic line in profile of the internal anal sphincter.

At the right level, the puborectalis muscle is seen as a bright solid elliptical
structure en face. The rectum can be filled with contrast (as can the vagina) to
highlight the rectogenital septum or the rectum can be identified as an air-
filled viscus. The bladder and the urethrovesical junction are readily seen ante-
riorly, as is the brilliantly echogenic pubis.

External anal sphincter

Internal anal sphincter

Fig.68. Axial transperineal sonogram
which mirrors the appearance obtained
with endoanal sonography. The mucosa
and subepithelial tissue is well seen
without an endoanal probe

Internal anal sphincter

Puborectalis Bundle

Air-filled Rectum

Fig.69. Normal sagittal transperineal
ultrasound with an air-filled rectum.
The landmark is the parallel hypoe-
choic line of the internal anal sphincter.
The puborectalis is seen as a bright
hyperechoic ellipse in profile

Chapter 4

73




74 Chapter4 Static and Dynamic Transperineal Sonography in Benign Proctology

Fecal Incontinence

Fig. 70b. Transperineal ultrasound of the same patient.
forceps-assisted vaginal delivery with fecal incontinence. ~ The hypoechoic circle is the internal anal sphincter, sur-
Clinical examination suggested an anterior external anal ~ rounded by the hyperechoic circle of the external anal
sphincter defect confirmed on endoanal ultrasound.The  sphincter seen to be deficient anteriorly (arrow)

arrows show the extent of the anterior defect on sonogram.

Fig. 70c. The intraoperative repair of this patient which  Fig.70d. The external anal sphincter is lifted in a Babcock
was performed with an attendant anterior levatorplasty.  forcep for division and sphincteroplasty

The atrophic anterior external anal sphincter is exposed

through a transperineal incision
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Fig.70i. Transperineal ultrasound at one week. This shows  Fig.70l. The appearances match that normally seen with
the suture material in the overlapping external anal sphinc-  endoanal ultrasound at 2 months following the sphinc-
teroplasty (arrow) and confirms that the rostral extent of  teroplasty (arrow)

the repair is adequate by tilting of the axial transducer

against the anterior aspect of the anus
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Anal Fistula

Fig.71a. A 38 year-old Haitian man presented to our colo-
proctologic unit after a third operation for a fistula-in-ano.
The figure shows the endoanal ultrasound with enhance-
ment by hydrogen peroxide of the fistula extending to the
level of the puborectalis. There is evidence of internal anal
sphincter thinning at the point of fistula entry (7 o’clock
position)

Internal anal sphincter

External anal sphincter

Fig.71b. A sagittal transperineal ultra-
sound of the same patient with evi-
dence of a secondary intersphincteric
track (arrows) seen extending along
the side of the anal canal. This extend-
ed to the level of the puborectalis.In
the sagittal transperineal ultrasound,
the anal canal is best identified by
observing the parallel hypoechoic lines
of the internal anal sphincter in pro-
file (white arrowheads). R=the air-filled
rectum




Fig.71c. This patient was initially treat-
ed with a soft latex draining seton and
at 10 weeks time after this procedure
was repaired with a mucosal advance-
ment anoplasty. This shows dissection
of the fistula and seton

Fig. 71d. Repair of the internal anal
sphincter rather than preliminary inter-
nal anal sphincterotomy prior to
mucosal advancement

Fig.71e. The mucosal advancement
appearance. The probe demonstrates
the site of the intersphincteric second-
ary track which was laied open
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Recto-Vaginal Fistula

Transperineal sonography is particularly adept at demonstrating recto- and
anovaginal fistulae which lie beyond the focal distance of endoluminal ultra-
sound or MR probes [15]. The fistula track can be traced with hydrogen peroxide
enhancement.

Anovaginal fistula

Anal canal

Fig.72a. The vagina has been instilled with 50 mL of
acoustic gel with a branched anovaginal fistula evident on
sagittal scanning (arrow)




Fig.72b. Operative slide of the anovagi-
nal fistula with a Lockhart-Mummery
probe

Fig. 72c. Fistula excision with rerout-
ing after initial vaginal and endoanal
mucosal repair

Fig. 72d. Interposition of bulbospon-
giosus Martius graft
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Transperineal Ultrasound in Evacuatory Dysfunction

Transperineal sonography is used in dynamic mode with simulated evacua-
tion of intrarectal acoustic gel in those patients presenting with the problem of
evacuatory difficulty. Conditions such as rectoanal intussusception, descend-
ing perineum syndrome, rectal mucosal (and full-thickness) prolapse and ente-
rocele may be diagnosed although there is a substantial learning curve of inter-
pretation. In order to diagnose enterocele or peritoneocele it is useful for the
patient to ingest 100mL of Gastrografin where peristaltic loops of small bowel
are evident in the region of the rectovaginal septum. Peritoneocele is defined
as widening of the rectovaginal septum without visible peristaltic loops being
evident with both conditions being diagnosed more often in the post-hys-
terectomy patient where culdosuspension (sacrocolpopexy) or peritoneal cul-
de-sac obliteration are not routinely performed.

Rectoanal Intussusception

-

BLADDER

INTYSSUSCEPTION
- %

-

PR

Fig.73. The intussusception is evident as a bright echogenic

intra-anal buffer during simulated defecation. PR=pub-
orectalis; P=pubis. (Figure is provided courtesy of Dr.
L. Brusciano, Italy)

canal. (Figure is provided courtesy of Dr. M. Beer-Gabel,
Israel)




Enterocele
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Fig.75. The small bowel (SB) loops are
evident in the territory of the recto-
vaginal septum. R=rectum; V=vagina;
BL=bladder; P=pubis. (Courtesy of Dr.
M. Beer-Gabel)
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Peritoneocele

Fig.76b. This patient also had a cystocele which was well
demonstrated in the anterior sweep of the transperineal
probe. Most patients presenting with evacuatory difficul-
ty have multicompartment disease which is advantageously
shown using transperineal sonography. The vesicourethral
junction is well demonstrated

Fig. 76a. In this case, the rectogenital
septum is widened. Although the small
bowel is evident there is no entry or
descent into the septal territory, con-
sistent with the radiologic diagnosis of
a peritoneocele. V=vagina; SB=small
bowel (Courtesy of Dr. M. Beer-Gabel)

Vesicourethral junction

Cystocele




Rectal Prolapse

Fig.77. Transperineal ultrasound shows the intact mucosa
and Duplex scanning confirms blood flow in both hem-
orrhoidal disease and circumferential rectal internal
mucosal prolapse (RIMP). This figure is consistent with
the endoscopic diagnosis of RIMP during simulated
forcible straining

.

S RECTAL
PROLAPSE

Fig. 79. Sagittal transperineal sonogram of a patient with
RIMP showing an intra-anal endoluminal hyperechoic ‘mass’
during forcible straining commencing at the level of the
puborectalis sling (PR). (Figure courtesy of Dr. L. Brusciano)
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Fig. 78. The figures are the appearance at rest. (Figure
courtesy of Dr. M. Beer-Gabel)
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Rectocele

Anal canal

Rectum filled
with contrast

Fig. 80a. Sagittal transperineal ultrasound is most useful
in confirming the clinical impression of a rectocele. Sim-
ulated defecation may also provide an estimate of the emp-
tying capacity where rectocele depth as measured using
transperineal sonography correlates well with that obtained
on defecography. The rectocele is outlined and in dynam-
ic real-time mode failed to empty

Fig.80b. Operative slide of the rectocele
with the patient in the left lateral posi-
tion. The anus is posteriorly located




Fig.80c. Commencement of the rectal
mucosectomy. The patient is in the
prone position

Fig.80d. Interrupted repair of the pri-
mary defect in the rectogenital septum
with vaginal protection

Fig. 80e. Mucosal closure after exci-
sion of redundant rectal mucosa
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Evacuatory Block Due to Extra-Rectal Mass

Fig.81. In this case evacuatory difficulty was caused by a
benign mesenchymal tumour originating in the recto-
vaginal septum (arrow) which was shown on sagittal
transperineal sonography. The vagina is filled with acoustic
contrast. The dumb-bell tumour was removed by a com-
bined endorectal/transperineal approach

Tumor in rectovaginal
septum

Contrast filled vagina

Air filled rectum
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Familial Hypertrophic Internal Sphincter

This condition has only recently been described where there is a strong fam-
ily history of proctalgia accompanied by marked thickening of the hypoe-
choic internal anal sphincter either on endoanal or transperineal ultra-
sonography [16]. The condition sometimes responds to more extended inter-
nal anal sphincter myomectomy with the resected specimen showing intra-
cytoplasmic PAS-positive inclusion bodies with specific ultrastructural inclu-
sions on electron microscopy which are suggestive of an isolated polyglu-
cosan storage disorder [17].

Fig. 82a. Endoanal ultrasound of a
patient with internal anal sphincter
myopathy who presented with a 40 year
history of proctalgia which had recent-
ly been resistant to topical glyceryl
trinitrate and diltiazem therapy. The
diameter of the hypoechoic internal
anal sphincter (marked between cross-
es) is 5.5 mm (normal <2 mm)

Fig. 82b. Transperineal sonogram of
the same case. The maximal diameter
of the internal anal sphincter record-
ed was 9 mm
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AW BW LW
Fig. 82c. Family tree of the index case *Person has died

(AW). Shaded cases are symptomatic

Fig.82d. Operative appearance of gross-
ly thickened internal anal sphincter

Fig. 82e. A mucosal flap was created
to perform the internal anal sphincter
myectomy. The grossly thickened inter-
nal anal sphincter is shown supported
by some Metzenbaum scissors

Fig. 82f. The mucosal flap was closed
following sphincter excision
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Imperforate Anus

Congenital anorectal anomalies are ideally suited to assessment with transper-
ineal ultrasound, which has the capacity of demonstrating the presence or
absence of components of the levator floor, low anourinary fistulae and the
adequacy of both the internal and external anal sphincters. Low anovestibu-
lar fistulae can also be well shown.

Anovestibular fistula

Intact internal
anal sphincter

Fig.83a. Axial transperineal sonogram showing air in the
low anovestibular fistula of a one-month old baby girl. The
hypoechoic internal anal sphincter is well formed

Fig.83b. Axial sonography shows the formed hyperechoic ~ Fig. 83c. Preoperative appearance of the vestibular anus
external anal sphincter (arrow) with an anovestibular fistula in a one-month old baby girl
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N

Fig.83d. Vestibular anus is cannulated with a feeding tube ~ Fig. 83e. Operative picture of the commencement of the
cutback anoplasty

Fig. 83f. Formation of the anoplasty Fig.83g. Completion anoplasty result

Operative photographs (Figs. 83d-g) of this child are courtesy of Dr. S. Jackman and Dr. A. Peters, Queen Elizabeth Hos-
pital, Barbados.
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Conclusions

This atlas combines a surgical knowledge of anal sonography with an operative
decision-making approach for specific benign proctologic disorders as referred
to a tertiary coloproctological practice. The advantages and disadvantages of two-
and three-dimensional, transvaginal and transperineal sonography are out-
lined with practical examples displaying the specific information obtained
from each modality for successful surgical outcomes in complex perirectal sep-
sis, fecal incontinence, functional evacuation disorders and in a range of mis-
cellaneous proctological disorders, including persistent proctalgia and con-
genital anorectal anomalies and their aftermath. With each modality the cli-
nician should realize that the appropriate imaging may be utilized to answer dif-
ferent but specific questions which aid in management, and that these tech-
niques may be more complementary than competitive where the benefits of
one modality may provide useful information not rendered by the other tech-
niques. The surgeon must liaise closely with the radiologist in order to obtain
the most useful understanding of the problem and to be able to interpret an
overall three-dimensional comprehension of the condition based on relevant pre-
operative imaging. It is axiomatic to state that surgeons do not operate solely
on images and that these images obtained with different modalities must be
correlated with the clinical impression for optimal results. The nature of train-
ing and accreditation of anal ultrasonography (in all its forms) remains to be
firmly established but it is reasonable to expect that this area will be formalized
in the coming years.
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