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Evaluation of the use of PTQ implants for the treatment of incontinent patients due to internal anal
sphincter dysfunction.
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OBJECTIVE: This study reports the results of injectable silicone PTQ implants for faecal incontinence due to
internal anal sphincter (IAS) dysfunction. METHOD: Twenty patients (12 women) with partial faecal
incontinence aged from 55 to 65 years were treated by a PTQ implant. All patients completed the Cleveland
Clinic Continence and Quality of Life questionnaire. Endoluminal ultrasound and anorectal physiological
testing were performed in each patient. All implants were inserted into the submucosal plane without
ultrasound guidance. RESULTS: Faecal continence was significantly improved up to 1 year. The Wexner
continence score fell from a median of 13.05 (range, 5-20) before treatment to 4.5 (range 2-7.7) at 1 month
after (P < 0.005). This rose gradually to 6.2 (range, 0-16) at one year (P = 0.02) and 9.4 (range, 1-20) at 2
years (P = 0.127). There were no differences in resting or squeeze pressure before and at 3 months after
treatment (P = 0.86 and P = 0.93). Fourteen (70%) patients experienced pruritus ani during the first few
weeks after the procedure and one developed infection at the implant site. CONCLUSION: Silicone
implantation is minimally invasive and technically simple. It is effective over 1 year in the treatment of faecal
incontinence due to IAS dysfunction.

Correlation between anal sphincter defects and anal incontinence following obstetric sphincter tears:
assessment using scoring systems for sonographic classification of defects.
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OBJECTIVE: To determine if there is a correlation between the sonographic extent of anal sphincter defects
revealed by three-dimensional endoanal sonography (EAUS) and the degree of anal incontinence following
primary repair of obstetric sphincter tears. METHODS: This was a follow-up study of women who had
suffered anal sphincter tearing during vaginal delivery at Aalesund Hospital between January 2002 and July
2004. Incontinence was assessed by St Mark's score. The anal canal was assessed with three-dimensional
endoanal sonography (EAUS). Sphincter defects were classified according to the Starck score and our new
EAUS defect score. The EAUS images were interpreted by an observer blinded to other patient data.
RESULTS: Sixty-one women were included in this study. Incontinence was reported by 32 (52%) women at
a median of 21 (range, 9-35) months after delivery. Three-dimensional EAUS datasets were obtained in 55
women. There was a significant correlation between St Mark's score and our EAUS defect score (P = 0.034),
and correlation approached but did not reach significance between St Mark's score and the Starck score (P =
0.053). There was a strong correlation between our EAUS defect score and the Starck score (P < 0.001).
CONCLUSIONS: There is a positive correlation between the extent of sphincter defects and the degree of
anal incontinence following primary repair of obstetric sphincter tears. Our findings highlight the importance
of adequate reconstruction of the anal sphincters during primary repair.

How to repair an anal sphincter injury after vaginal delivery: results of a randomised controlled trial.

BJOG. 2006; 113(2):201-7 (ISSN: 1470-0328)
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OBJECTIVE: To compare two surgical techniques and two types of suture material for anal sphincter repair
after childbirth-related injury. DESIGN: Factorial randomised controlled trial. SETTING: Tertiary referral
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maternity unit. POPULATION: Women with an anal sphincter injury sustained during childbirth. METHOD:
Women were randomised into four groups: overlap repair with polyglactin (Vicryl); end-to-end repair with
polyglactin (Vicryl); overlap repair with polydioxanone (PDS); and end-to-end repair with PDS. All repairs
were completed as a primary procedure by staff trained in both methods. MAIN OUTCOME MEASURES:
Suture-related morbidity at six weeks. Bowel symptoms at 3, 6 and 12 months. Anorectal physiology at three
months. Quality of life scores at 3 and 12 months. RESULTS: One hundred and fifty women (1.5% of
deliveries) were eligible and 112 (75%) were randomised. One hundred and three (92%) attended follow up
visit at 6 weeks, 89 (80%) at 3 months, 79 (71%) at 6 months and 60 (54%) at 12 months. At six weeks,
there was no difference in suture-related morbidity between groups (P=0.11) and 70% patients were
completely asymptomatic. Incidence of bowel symptoms and quality of life disturbances were low, with no
differences between the four groups. CONCLUSION: Obstetric anal sphincter repair carried out by
appropriately trained staff is associated with low morbidity, irrespective of the suture material and repair
method used.

Endorectal ultrasound in the evaluation of fecal incontinence

Authors: David A Schwartz, MD Maurits J Wiersema, MD Section Editor Douglas A Howell, MD, FASGE,
FACG Deputy Editor Peter A L Bonis, MD
Last literature review version 17.1: febbraio 2009 | This topic last updated: ottobre 16, 2008
INTRODUCTION - Fecal incontinence is one of the most devastating of all physical disabilities since it
affects self-confidence and personal image, and can lead to social isolation. Until recently, the evaluation of
fecal incontinence was largely limited to anal manometry, electromyography (EMG), and studies of pudendal
nerve latency. Although helpful, these tests provide no direct structural evidence of sphincter injury. Imaging
of the anal sphincter is helpful in all patients with fecal incontinence to assess the structure and integrity of
the sphincters. Newer imaging modalities, such as endorectal ultrasound (which can be performed with a
transrectal ultrasound probe or with endoscopic ultrasonography) and MRI, have added to the diagnostic
tools available to clinicians for the evaluation of fecal incontinence. Ultrasound imaging of the anal sphincter
provides complementary structural information to the functional information that can be obtained with
manometry and should be performed in combination with this test. This topic review will focus on the use of
endorectal ultrasound in the evaluation of fecal incontinence. An overview of fecal incontinence is presented
separately. (See "Fecal incontinence").
NORMAL ULTRASOUND APPEARANCE - The normal ultrasound appearance of the anorectum has been
well delineated in several studies performed on normal subjects [1-8]. Two discrete rings of tissue can be
seen when using a radial scanning echoendoscope to examine the anorectum (show radiograph 1). The
inner hypoechoic ring of tissue represents the internal anal sphincter (IAS), which is formed by the thickened
continuation of the circular smooth muscle of the rectum. The outer hyperechoic ring of tissue represents the
longitudinal muscle and the external anal sphincter (EAS), which is formed by the downward extension of the
skeletal muscle of the puborectalis. The normal IAS is between 2 to 3 mm thick [2,5] and the normal EAS is
between 7 to 9 mm thick [2,6,9]. The IAS becomes thicker and more hyperechoic with age, probably
reflecting collagen replacement of the IAS [5]. Conversely, the EAS tends to become thinner with age [6].
The perineal body is not clearly defined with ultrasound [9,10]. The anal canal length varies from 25 mm for
women to 33 mm for men [11].
There is a different configuration of the anterior part of the EAS in men and women [12]. The anterior part of
this sphincter seems to be shorter and slopes downward in women. This can make demonstrating a
complete 360 degree ring of the EAS in one plane difficult [9]. It is essential to recognize this variation so that
one does not incorrectly diagnose an anterior sphincter defect where one does not exist. The anococcygeal
ligament appears as a hypoechoic triangular structure posteriorly and can be confused as a sphincter defect
in this location.
ENDORECTAL ULTRASOUND AND EMG - Before the development of endosonography, electromyography
(EMG) was used to assess the integrity of the EAS. However, EMG studies were poorly tolerated since they
required insertion of needles directly into the muscle. The first reports on the use of ultrasound to study the
anal sphincter came from St. Mark's Hospital in the late 1980s and early 1990s. A study comparing
electromyography (EMG) with ultrasound in 15 patients with fecal incontinence showed that endosonography
could accurately identify EAS defects [13]. The correlation between EMG and ultrasound was 0.96. In
addition, ultrasound was better tolerated. A follow-up study of 45 patients found that ultrasound agreed with
EMG assessment of the external sphincter in all patients studied [14]. In a separate study, the same group
used endosonography to direct EMG needle placement into the sphincter defect seen on ultrasound [15]. In



all of the patients where EMG was technically successful, EMG showed no evidence of electrical activity,
thus confirming the accuracy of endosonography. It is largely because of these studies that endosonography
has replaced EMG as the investigation of choice to identify sphincter defects.
TEST CHARACTERISTICS - A number of studies have reported the utility of endosonography in identifying
sphincter injuries in patients with fecal incontinence (show radiograph 2) [16-33]. Several of these reports
have compared the ultrasound findings to the results of surgery (sphincteroplasty). Sensitivity exceeded 90
percent in most reports; specificity is hard to determine from these studies since patients in whom a tear was
not strongly suspected may not have been operated on. However, false positive results have been
described. The following illustrate the range of findings:

 One study compared ultrasound and manometric findings in 20 asymptomatic nulliparous women, 20
asymptomatic parous women, and 31 women with incontinence who underwent sphincteroplasty
[34]. Endosonography correctly identified all of the sphincter injuries in the women with incontinence.

 In a similar report, endorectal EUS was performed prior to surgery in 28 patients with fecal
incontinence [35]. EUS correctly identified all 25 of the IAS defects and all 10 EAS defects. However,
it incorrectly diagnosed an EAS defect in three patients, resulting in an overall accuracy for EUS of
89 percent.

 In the largest study to date, the ultrasound appearance was prospectively compared with the
operative findings in 44 patients who underwent pelvic floor repair [36]. Endorectal ultrasound was
100 percent sensitive in detecting either IAS or EAS defects. One IAS tear seen on endosonography
was not confirmed at surgery.

 The group from St. Mark's published a study prospectively comparing the results of endosonography
with manometry and EMG in 12 patients who were scheduled to undergo sphincter repair [37]. Nine
of the 12 patients were found to have an EAS defect at surgery. Histology was used as the gold
standard. Ultrasound was superior to the other modalities with an accuracy of 100 percent for
detecting a sphincter injury compared to an accuracy of 75 percent for manometry, 75 percent for
EMG, and 50 percent for clinical assessment. In addition, there was an association between an EAS
defect and a decreased maximum squeeze pressure on manometry.

 Other studies have found a similar association between decreased maximal squeeze pressure and
decreased EAS thickness or an EAS defect [10,38]. In contrast, a similar relationship between the
resting pressure in the anal canal and IAS thickness has not been documented [8,38]. The IAS
increases in size with age [6,39]. Thus, a thicker IAS may actually represent replacement of the
smooth muscle of the IAS by connective tissue and not more muscle mass.

Use of UpToDate is subject to the Subscription and License Agreement.

REFERENCES
1. Marzio, L, Ciccaglione, FA, Falcucci, M, et al. Relationship between anal canal diameter and

pressure evaluated simultaneously by endosonography and manometry in normal human subjects. Int J
Colorectal Dis 1998; 13:21.

2. Nielsen, MB, Hauge, C, Rasmussen, OO, et al. Anal sphincter size measured by endosonography in
healthy volunteers. Effect of age, sex, and parity. Acta Radiol 1992; 33:453.

3. Nielsen, MB. Endosonography of the anal sphincter muscles in healthy volunteers and in patients
with defecation disorders. Acta Radiol Suppl 1998; 416:1.

4. Gantke, B, Schafer, A, Enck, P, Lubke, HJ. Sonographic, manometric, and myographic evaluation of
the anal sphincters morphology and function. Dis Colon Rectum 1993; 36:1037.

5. Burnett, SJ, Bartram, CI. Endosonographic variations in the normal internal anal sphincter. Int J
Colorectal Dis 1991; 6:2.

6. Papachrysostomou, M, Pye, SD, Wild, SR, Smith, AN. Anal endosonography in asymptomatic
subjects. Scand J Gastroenterol 1993; 28:551.

7. Sultan, AH, Nicholls, RJ, Kamm, MA, et al. Anal endosonography and correlation with in vitro and in
vivo anatomy. Br J Surg 1993; 80:508.

8. Wong, RF, Bonapace, ES Jr, Chung, CY, et al. Simultaneous endoluminal sonography and
manometry to assess anal sphincter complex in normal subjects. Dig Dis Sci 1998; 43:2363.

9. Sultan, AH, Kamm, MA, Hudson, CN, et al. Endosonography of the anal sphincters: Normal anatomy
and comparison with. Clin Radiol 1994; 49:368.



10. Falk, PM, Blatchford, GJ, Cali, RL, et al. Transanal ultrasound and manometry in the evaluation of
fecal incontinence. Dis Colon Rectum 1994; 37:468.

11. Gold, DM, Bartram, CI, Halligan, S, et al. Three-dimensional endoanal sonography in assessing anal
canal injury. Br J Surg 1999; 86:365.

12. Oh, C, Kark, AE. Anatomy of the external anal sphincter. Br J Surg 1972; 59:717.
13. Law, PJ, Kamm, MA, Bartram, CI. A comparison between electromyography and anal

endosonography in mapping external anal sphincter defects. Dis Colon Rectum 1990; 33:370.
14. Law, PJ, Kamm, MA, Bartram, CI. Anal endosonography in the investigation of faecal incontinence.

Br J Surg 1991; 78:312.
15. Burnett, SJ, Speakman, CT, Kamm, MA, Bartram, CI. Confirmation of endosonographic detection of

external anal sphincter defects. Br J Surg 1991; 78:448.
16. Damon, H, Henry, L, Valette, PJ, Mion, F. [Incidence of sphincter ruptures in anal incontinence:

ultrasound study]. Ann Chir 2000; 125:643.
17. Sailer, M, Leppert, R, Fuchs, KH, Thiede, A. [Endo-anal sonography in diagnosis of fecal

incontinence]. Zentralbl Chir 1996; 121:639.
18. Farouk, R, Bartolo, DC. The use of endoluminal ultrasound in the assessment of patients with faecal

incontinence. J R Coll Surg Edinb 1994; 39:312.
19. Roche, B, Marti, MC. [Value of endo-anal ultrasonography in the assessment of anal incontinence].

Schweiz Med Wochenschr Suppl 1996; 79:64S.
20. Eckardt, VF, Jung, B, Fischer, B, Lierse, W. Anal endosonography in healthy subjects and patients

with idiopathic fecal incontinence. Dis Colon Rectum 1994; 37:235.
21. Rieger, NA, Sweeney, JL, Hoffmann, DC, et al. Investigation of fecal incontinence with endoanal

ultrasound. Dis Colon Rectum 1996; 39:860.
22. Karoui, S, Savoye-Collet, C, Koning, E, et al. Prevalence of anal sphincter defects revealed by

sonography in 335 incontinent patients and 115 continent patients. AJR Am J Roentgenol 1999; 173:389.
23. Liberman, H, Faria, J, Ternent, CA, et al. A prospective evaluation of the value of anorectal

physiology in the management of fecal incontinence. Dis Colon Rectum 2001; 44:1567.
24. Voyvodic, F, Rieger, NA, Skinner, S, et al. Endosonographic imaging of anal sphincter injury: does

the size of the tear correlate with the degree of dysfunction?. Dis Colon Rectum 2003; 46:735.
25. Fowler, AL, Mills, A, Virjee, J, et al. Comparison of ultrasound and manometric sphincter length and

incontinence scores. Dis Colon Rectum 2003; 46:1078.
26. Damon, H, Henry, L, Barth, X, Mion, F. Fecal incontinence in females with a past history of vaginal

delivery: significance of anal sphincter defects detected by ultrasound. Dis Colon Rectum 2002; 45:1445.
27. Martinez Hernandez, Magro P, Villanueva Saenz, E, Jaime Zavala, M, et al. Endoanal sonography in

assessment of fecal incontinence following obstetric trauma. Ultrasound Obstet Gynecol 2003; 22:616.
28. Tankova, L, Draganov, V, Damyanov, N. Endosonography for assessment of anorectal changes in

patients with fecal incontinence. Eur J Ultrasound 2001; 12:221.
29. Barthet, M, Bellon, P, Abou, E, et al. Anal endosonography for assessment of anal incontinence with

a linear probe: relationships with clinical and manometric features. Int J Colorectal Dis 2002; 17:123.
30. Beer-Gabel, M, Teshler, M, Barzilai, N, et al. Dynamic transperineal ultrasound in the diagnosis of

pelvic floor disorders: pilot study. Dis Colon Rectum 2002; 45:239.
31. Williams, AB, Spencer, JA, Bartram, CI. Assessment of third degree tears using three-dimensional

anal endosonography with combined anal manometry: a novel technique. Bjog 2002; 109:833.
32. Shobeiri, SA, Nolan, TE, Yordan-Jovet, R, et al. Digital examination compared to trans-perineal

ultrasound for the evaluation of anal sphincter repair. Int J Gynaecol Obstet 2002; 78:31.
33. Gravante, G, Giordano, P. The role of three-dimensional endoluminal ultrasound imaging in the

evaluation of anorectal diseases: a review. Surg Endosc 2008; 22:1570.
34. Sentovich, SM, Blatchford, GJ, Rivela, LJ, et al. Diagnosing anal sphincter injury with transanal

ultrasound and manometry. Dis Colon Rectum 1997; 40:1430.
35. Meyenberger, C, Bertschinger, P, Zala, GF, Buchmann, P. Anal sphincter defects in fecal

incontinence: Correlation between endosonography and surgery. Endoscopy 1996; 28:217.
36. Deen, KI, Kumar, D, Williams, JG, et al. Anal sphincter defects. Correlation between endoanal

ultrasound and surgery. Ann Surg 1993; 218:201.



37. Sultan, AH, Kamm, MA, Talbot, IC, et al. Anal endosonography for identifying external sphincter
defects confirmed histologically. Br J Surg 1994; 81:463.

38. Schafer, R, Heyer, T, Gantke, B, et al. Anal endosonography and manometry: Comparison in
patients with defecation problems. Dis Colon Rectum 1997; 40:293.

39. Papachrysostomou, M, Pye, SD, Wild, SR, Smith, AN. Significance of the thickness of the anal
sphincters with age and its relevance in faecal incontinence. Scand J Gastroenterol 1994; 29:710.

40. Rociu, E, Stoker, J, Eijkemans, MJ, et al. Fecal incontinence: Endoanal US versus endoanal MR
imaging. Radiology 1999; 212:453.

41. Malouf, AJ, Williams, AB, Halligan, S, et al. Prospective assessment of accuracy of endoanal MR
imaging and endosonography in patients with fecal incontinence. AJR Am J Roentgenol 2000; 175:741.

42. Cazemier, M, Terra, MP, Stoker, J, et al. Atrophy and defects detection of the external anal
sphincter: comparison between three-dimensional anal endosonography and endoanal magnetic resonance
imaging. Dis Colon Rectum 2006; 49:20.

43. Felt-Bersma, RJ, Cuesta, MA, Koorevaar, M. Anal sphincter repair improves anorectal function and
endosonographic image. A prospective clinical study. Dis Colon Rectum 1996; 39:878.

44. Ternent, CA, Shashidharan, M, Blatchford, GJ, et al. Transanal ultrasound and anorectal physiology
findings affecting continence after sphincteroplasty. Dis Colon Rectum 1997; 40:462.

45. Savoye-Collet, C, Savoye, G, Koning, E, et al. Anal endosonography after sphincter repair: Specific
patterns related to clinical outcome. Abdom Imaging 1999; 24:569.

46. Sultan, AH, Kamm, MA, Bartram, CI, Hudson, CN. Anal sphincter trauma during instrumental
delivery. Int J Gynaecol Obstet 1993; 43:263.

47. Fynes, M, Donnelly, V, Behan, M, et al. Effect of second vaginal delivery on anorectal physiology
and faecal continence: A prospective study. Lancet 1999; 354:983.

48. Abramowitz, L, Sobhani, I, Ganansia, R, et al. Are sphincter defects the cause of anal incontinence
after vaginal delivery? Results of a prospective study. Dis Colon Rectum 2000; 43:590.

49. Burnett, SJ, Spence-Jones, C, Speakman, CT, Kamm, MA. Unsuspected sphincter damage
following childbirth revealed by anal. Br J Radiol 1991; 64:225.

50. Frudinger, A, Bartram, CI, Halligan, S, Kamm, M. Examination techniques for endosonography of the
anal canal. Abdom Imaging 1998; 23:301.

51. Sultan, AH, Loder, PB, Bartram, CI, et al. Vaginal endosonography. New approach to image the
undisturbed anal sphincter. Dis Colon Rectum 1994; 37:1296.

52. Poen, AC, Felt-Bersma, RJ, Cuesta, MA, Meuwissen, GM. Vaginal endosonography of the anal
sphincter complex is important in the assessment of faecal incontinence and perianal sepsis. Br J Surg
1998; 85:359.

53. Stewart, LK, Wilson, SR. Transvaginal sonography of the anal sphincter: Reliable, or not?. AJR Am J
Roentgenol 1999; 173:179.

54. Frudinger, A, Bartram, CI, Kamm, MA. Transvaginal versus anal endosonography for detecting
damage to the anal sphincter. AJR Am J Roentgenol 1997; 168:1435.

55. Gold, DM, Halligan, S, Kmiot, WA, Bartram, CI. Intraobserver and interobserver agreement in anal
endosonography. Br J Surg 1999; 86:371.

Liverpool Ultrasound Pictorial Chart: the development of a new method of documenting anal
sphincter injury diagnosed by endoanal ultrasound.

BJOG. 2008; 115(6):767-72 (ISSN: 1471-0528)
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Department of Urodynamics, Liverpool Women's Hospital, Liverpool, UK. fowlergillian@yahoo.co.uk

OBJECTIVE: To develop and validate a pictorial chart that documents ultrasound examination of the anal
sphincter.
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DESIGN: A new pictorial chart (Liverpool Ultrasound Pictorial Chart [LUPIC]) depicting the normal anatomy
of the anal sphincter was developed. METHODS: To validate LUPIC, two observers documented the findings
of 296 endoanal scans. Reliability was assessed between observers using kappa agreement for presence
and position of sphincter defects. To validate the use of LUPIC by different observers, a video of ten
endoanal ultrasound scans was reviewed by our local expert (gold standard). Seven clinicians underwent
test-retest analysis. Kappa agreement was calculated to assess intra-observer and gold standard versus
observer agreement for the overall presence of sphincter defects and compared with the gold standard.
Complete agreement for the position and level of sphincter defects was assessed for the five abnormal
scans.
MAIN OUTCOME MEASURES: Excellent agreement between the two observers was found for the presence
(kappa 0.99), position and level of external anal sphincter defects documented using LUPIC. The intra-
observer and gold standard versus observer kappa values of experienced clinicians (A-E) showed good
agreement for the overall presence of sphincter defects. Complete agreement for the position and level of
sphincter defects was found in 23 of 35 (66%) observations.
CONCLUSIONS: LUPIC is designed and validated method of documenting anal sphincter injury diagnosed
by endoanal ultrasound. Standardisation of endoanal ultrasound findings by using LUPIC may help correlate
the degree of damage with patient symptoms.

Diagnostic precision of endoanal MRI in the detection of anal sphincter pathology: a meta-analysis.

Int J Colorectal Dis. 2008; 23(6):641-51 (ISSN: 0179-1958)

Tan E; Anstee A; Koh DM; Gedroyc W; Tekkis PP
Department of Biosurgery & Surgical Technology, Imperial College, QEQM Wing, St Mary's Hospital,
London, UK.

OBJECTIVE: This study aims to evaluate the diagnostic precision of endoanal magnetic resonance imaging
in identifying anal sphincter injury and/or atrophy when compared with either endoanal ultrasound or surgical
diagnosis.
MATERIALS AND METHODS: Quantitative meta-analysis was performed on nine studies, comparing
endoanal MRI with endoanal ultrasound or surgical diagnosis in 157 patients. Sensitivity, specificity, and
diagnostic odds ratio were calculated for each study. Summary receiver operating characteristic curves
(SROC) and subgroup analysis were undertaken.
RESULTS: The overall sensitivity and specificity of endoanal MRI for external sphincter injury was 0.78
(95%CI: 0.66-0.84) and 0.66 (95%CI: 0.51-0.79), respectively. For internal sphincter injury detection, this
was 0.63 (95%CI: 0.50-0.74) and 0.71 (95%CI: 0.60-0.81), respectively. For detection of atrophy, this was
0.86 (95%CI: 0.71-0.95) and 0.82 (95%CI: 0.65-0.93), respectively. The area under the SROC curve and
diagnostic odds ratio were 0.84 (SE = 0.07) and 6.14 (95%CI: 2.17-17.4) for external sphincter injury, 0.79
(SE = 0.07) and 4.60 (95%CI: 1.75-12.15) for internal sphincter injury, and 0.92 (SE = 0.08) and 21.49
(95%CI: 2.87-160.64) for sphincter atrophy.
CONCLUSION: Endoanal MRI was sensitive and specific for the detection of external sphincter injury and
especially sphincter atrophy. It may be useful as an alternative to endoanal ultrasound in patients presenting
with fecal incontinence, although further clinical studies are needed to identify its best application in clinical
practice.

Anal sphincter structure and function relationships in aging and fecal incontinence

Presented at the 29th Annual Scientific Meeting of the American Urogynecologic Society, Chicago, IL, Sept.
4-6, 2008.
Christina Lewicky-Gaupp, MD1, Quinn Hamilton, BA1, James Ashton-Miller, PhD12, Markus Huebner, MD3,
John O.L. DeLancey, MD1, Dee E. Fenner, MD1

OBJECTIVE: The objective of the study was to determine the effect of aging and continence status on the
structure and function of the external (EAS) and internal (IAS) anal sphincters



STUDY DESIGN: Young (YC) and older (OC) continent women were compared with older women with fecal
incontinence (OI). Patients completed the Fecal Incontinence Quality of Life and Fecal Incontinence Severity
Index and underwent anorectal manometry and transanal ultrasound.
RESULTS: Nine YC, 9 OC, and 8 OI women participated. Aging was associated with a thickening of the IAS.
Older incontinent women had a thinner EAS, had decreased maximum squeeze pressures, and were
hypersensitive to rectal distention with decreased tolerable rectal volumes and urge to defecate at lower
volumes.
CONCLUSION: Thickening of the IAS occurs with aging. Thinning of the EAS and a corresponding drop in
squeeze pressure correlated with fecal incontinence but not aging. Rectal hypersensitivity was associated
with fecal incontinence rather than aging and may play a role in the mechanism of fecal incontinence.
Key words: aging, external anal sphincter, fecal incontinence, internal anal sphincter

Transperineal Three-Dimensional Ultrasound Imaging for Detection of Anatomic Defects in the Anal
Sphincter Complex Muscles

Milena M. Weinstein ‡, Dolores H. Pretorius §, Sung–Ai Jung ∥¶, Charles W. Nager ‡, Ravinder
K. Mittal

published online 19 August 2008.

Background & Aims

Three-dimensional ultrasound (3D-US) imaging is a powerful tool to visualize various components of the anal
sphincter complex, that is, the internal anal sphincter (IAS), the external anal sphincter (EAS), and the
puborectalis muscle (PRM). Our goal was to determine the reliability of the 3D-US imaging technique in
detecting morphologic defects in the IAS, EAS, and PRM.

Methods

Transperineal 3D-US images were obtained in 3 groups of women: nulliparous (n = 13), asymptomatic
parous (n = 20), and patients with fecal incontinence (FI) (n = 25). The IAS and EAS were assessed to
determine the craniocaudal length of defects and were scored as follows: 0 = normal, 1 = less than 25%, 2 =
25% to 50%, 3 = 50% to 75%, and 4 = greater than 75%. The 2 PRM hemislings were scored separately as
follows: 0 = normal, 1 = less than 50% abnormal, and 2 = greater than 50% length abnormal. Subjects were
grouped according to the score as follows: normal (score 0), minor abnormality (scores of 1 and 2), and
major abnormality (scores of 3 and 4). Three observers performed the scoring.

Results

The 3D-US allowed detailed evaluation of the IAS, EAS, and PRM. The inter-rater reliability for detecting the
defects ranged between 0.80 and 0.95. Nullipara women did not show any significant defect but the defects
were quite common in asymptomatic parous and FI patients. The prevalence of defects was greater in the FI
patients as compared with the asymptomatic parous women.

Conclusions

3D-US yields reliable assessment of morphologic defects in the anal sphincter complex muscles.

Abbreviations used in this paper: AP, anterior-posterior, EAS, external anal sphincter, FI, fecal
incontinence, IAS, internal anal sphincter, PRM, puborectalis muscle, 3D, 3-dimensional, 2D, 2-
dimensional, US, ultrasound



Physiological, psychological, and behavioural characteristics of men and women with faecal
incontinence.

Maeda Y, Vaizey CJ, Hollington P, Stern J, Kamm MA.
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ABSTRACT Background: The factors leading to faecal incontinence in males are less well understood than
those in females. In this prospective study we aimed to compare the physiological, anatomical,
psychological, and behavioural characteristics of male and female patients presenting with symptoms of
faecal incontinence. Patients and methods: One hundred and nine patients presenting with symptoms of
faecal incontinence were sw tudied. They underwent anorectal physiological studies, endoanal
ultrasonography, and completed a St Mark's Incontinence Score, a locally developed pad questionnaire, a
bowel symptom questionnaire, the Short Form 36 (SF-36) Health Survey questionnaire, the Hospital Anxiety
and Depression Scale (HADS) and the Maudsley Obsessive Compulsive Inventory (MOCI). Results: Thirty-
four men (mean age 59 years, SD 14 years, range 33-80) and 75 women (mean age 55 years, SD 15 years,
range 21-86) participated in the study. Twenty-one patients (38% of men and 11% of women) had normal
manometry and endoanal ultrasonography. There was no significant difference in the resting pressures of
men compared to women but men had significantly higher squeeze pressures. Rectal capacity was
significantly higher in men but anal and rectal electrosensitivities were the same. Men placed a tissue at the
anus more commonly than women whilst women were more likely to use a pad and to carry a spare pair of
underwear around with them. Psychological profiles were very similar in the two sexes. Conclusions: Nearly
40% of men with faecal incontinence report it in the absence of a definable functional or structural sphincter
abnormality. There are differences in physiological characteristics and coping behaviours of men and women
with faecal incontinence.

Anal sphincter structure and function relationships in aging and fecal incontinence.

Lewicky-Gaupp C, Hamilton Q, Ashton-Miller J, Huebner M, Delancey JO, Fenner DE.

Am J Obstet Gynecol. 2009 Jan 9. [Epub ahead of print]
Pelvic Floor Research Group, Division of Gynecology, Department of Obstetrics and Gynecology, University
of Michigan Medical School, Ann Arbor, MI.

OBJECTIVE: The objective of the study was to determine the effect of aging and continence status on the
structure and function of the external (EAS) and internal (IAS) anal sphincters STUDY DESIGN: Young (YC)
and older (OC) continent women were compared with older women with fecal incontinence (OI). Patients
completed the Fecal Incontinence Quality of Life and Fecal Incontinence Severity Index and underwent
anorectal manometry and transanal ultrasound. RESULTS: Nine YC, 9 OC, and 8 OI women participated.
Aging was associated with a thickening of the IAS. Older incontinent women had a thinner EAS, had
decreased maximum squeeze pressures, and were hypersensitive to rectal distention with decreased
tolerable rectal volumes and urge to defecate at lower volumes. CONCLUSION: Thickening of the IAS
occurs with aging. Thinning of the EAS and a corresponding drop in squeeze pressure correlated with fecal
incontinence but not aging. Rectal hypersensitivity was associated with fecal incontinence rather than aging
and may play a role in the mechanism of fecal incontinence.



VARIE

Anal endosonography is useful for postoperative assessment of anorectal malformations

Journal of Pediatric Surgery, Volume 42, Issue 9, Pages 1549-1554
R. Emblem, L. Mørkrid, K. Bjørnland

Abstract

Aim

This study aimed to develop and evaluate a scoring system for anal endosonography to assess anal canal
structures after repair of anorectal malformations (ARM).

Methods

Forty patients with ARM aged 16 years (range, 1-22 years) and 20 controls aged 17 years (range, 0.5-20
years) were examined. Anal function was assessed clinically and by anal canal manometry. The anal canal
structures were imaged by anal endosonography using a 7.5-MHz transducer. A scoring system was
developed to assess the anal sphincters as visualized on the endosonographic images.

Results

Continence was significantly correlated to anal canal pressures. The estimated extent of muscle defect
(measured in quadrants) and the number of disruptions in the internal and external anal sphincters
correlated significantly to the rest and squeeze pressures, respectively. Thus, patients (>4 years) with
squeeze pressure of less than 80 cm H2O were characterized by more than 1 disruption in the external anal
sphincter ring and 2 or more quadrants with scar tissue.

Conclusion

The extent of scar tissue and the number of disruptions in the anal sphincters correlate with anal canal
pressures and continence after ARM repair. Anal endosonography may be used to study the results after
different surgical techniques and for prognosis on continence in patients with ARM.

Test-retest and intra-observer repeatability of two-, three- and four-dimensional perineal ultrasound
of pelvic floor muscle anatomy and function.

Int Urogynecol J Pelvic Floor Dysfunct. 2008; 19(2):227-35 (ISSN: 0937-3462)

Braekken IH; Majida M; Ellstrøm-Engh M; Dietz HP; Umek W; Bø K
Department of Sports Medicine, Norwegian School of Sport Sciences, P.O. Box 4014, Ulleval Stadion, 0806
Oslo, Norway. ingeborg.brekken@nih.no

The aims of the present study were to evaluate test-retest intra-observer repeatability of ultrasound
measurement of the morphology and function of the pelvic floor muscles (PFMs). Seventeen subjects were
tested twice. Two-, three- and four- dimensional ultrasound recorded cough, huff, muscle morphology and
PFM contraction, respectively. Analyses were conducted offline. Measurements of levator hiatal dimensions
demonstrated intra-class correlation coefficient (ICC) values of 0.61, 0.72, 0.86 and 0.92, for the anterior-
posterior dimension, transverse dimension, resting area and narrowing during contraction, respectively.
Muscle thickness showed variable reliability. ICC values for measurement of the position of the bladder neck
were 0.86 and 0.82 at rest, in the vertical and horizontal direction. Displacement of the bladder neck during
contraction, huff and cough demonstrated ICC values of 0.56, 0.59 and 0.51, respectively. Perineal
ultrasound is a reliable method for measuring most of the tested parameters of morphology and function of
the PFMs.
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Three-dimensional endoluminal ultrasound-guided interstitial brachytherapy in patients with anal
cancer.

Acta Radiol. 2008; 49(2):132-7 (ISSN: 1600-0455)

Christensen AF; Nielsen BM; Engelholm SA
Department of Radiology, Rigshospitalet, Copenhagen University Hospital, Copenhagen, Denmark.
anderschristensenemail@hotmail.com

BACKGROUND: New techniques using image guidance other than computed tomography (CT) and
traditional two-dimensional (2D) endosonography might improve interstitial brachytherapy in patients with
anal cancer. Purpose: To investigate a new technique guided by three-dimensional (3D) endosonography
used in our institution. MATERIAL AND METHODS: Seventeen patients with anal carcinoma were referred
to interstitial brachytherapy under 3D endosonographic guidance after external radiotherapy. The procedure
was initiated by anal endosonography performed with a 10-MHz rotating endoprobe. Cross-sectional images
of the anal sphincters were stored on a 3D system during retraction of the endoprobe through the anal canal.
Afterward, any projection could be reconstructed. From this scanning, the optimal positioning of the needles
was determined. The needles were inserted through holes in an externally fixated anal template. A repeated
endosonography assured that optimal tumor coverage could be obtained by adjusting the number, dwell
positions, and/or position of the needles. RESULTS: In all patients, endosonography was able to visualize
the extension of the tumors and the position of each needle in 3D. CONCLUSION: 3D endosonography
guidance of interstitial brachytherapy in anal carcinoma seems to optimize the implant procedure and offer
better information for dose planning.

NPL RETTO

Preoperative staging of patients with rectal tumors suitable for transanal endoscopic microsurgery
(TEM): comparison of endorectal ultrasound and histopathologic findings.

Zorcolo L, Fantola G, Cabras F, Marongiu L, D'Alia G, Casula G.

Surg Endosc. 2009 Mar 5. [Epub ahead of print]

Department of Surgery, University of Cagliari, Cagliari, Italy, gizorcolo@hotmail.com.

BACKGROUND: Accurate preoperative staging is the key to correct selection of rectal tumors for local
excision. This study aims to assess the accuracy of endorectal ultrasound (ERUS) at our institution.
PATIENTS AND METHODS: Retrospective analysis was carried out of patients treated by transanal
endoscopic microsurgery (TEM) from 1996 to 2008. TEM was considered the treatment of choice for uT0-
1/N0 lesions located between 2 and 12 cm from the anal verge. It was also proposed in selected uT2-3
patients. Preoperative staging was compared with histopathologic findings. RESULTS: Eighty-one patients
(46 males, mean age 66 years) underwent TEM. Mean distance of the tumor from the anal verge was 6.6 cm
(range 2-12 cm). ERUS staged 15 of 27 adenomas (55%) as uT1. Of 54 carcinomas, 5 were pT0 because
TEM was performed to remove resection margins of a malign polyp already snared. Five of 19 pTis (26%)
were overstaged uT1, while 7 of 17 pT1 (41%) were understaged. Overall, ERUS enabled distinction
between early and advanced rectal lesion with 96% sensitivity and 85% specificity, giving accuracy of 94%
(65/67). Thirteen patients had advanced lesions (eight pT2 and five pT3). Only in two of them (15%) was
depth of invasion underestimated by ERUS (one uT0, one uT1) and thus was subsequent salvage surgery
necessary. CONCLUSIONS: ERUS is useful to confirm the diagnosis of adenoma and predict depth of mural
invasion in early rectal cancer. Differentiation between T0/is and T1 lesions remains challenging, however
this does not usually influence surgical strategy.
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Role of three-dimensional anorectal ultrasonography in the assessment of rectal cancer after
neoadjuvant radiochemotherapy: preliminary results.
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BACKGROUND: Three-dimensional anorectal ultrasound (3-DAUS) scanning provides accurate information
on tumor size and its relation to the anal muscles. The purpose of this study was to evaluate the ability of 3-
DAUS to assess response to radiochemotherapy (RCT) for rectal cancer by comparing 3-DAUS images to
pathological findings. METHODS: Twenty-five patients (mean age 52.4 years), staged as T2 (n = 3), T3 (n =
16) or T4 (n = 6), with lymph node metastases in 12 cases, were submitted to neoadjuvant RCT, followed by
a second 3-DAUS scan 7 weeks later. The patients were grouped according to the distance (cm) between
the distal tumor edge and the proximal border of the internal anal sphincter (IAS) (group I, presenting anal
canal invasion; group II, </=2.0 cm; group III, >2.0 cm). All patients were operated on and the pathological
findings were compared to post-RCT 3-DAUS scanning results. RESULTS: Four (16%) patients (three in
group I, one in group II) experienced complete tumor regression. Fourteen (56%) tumors (six in group I,
seven in group II, and one in group III) regressed partially. Distance to the IAS was >2.0 cm in eight patients
(seven in group II and one in group III). The remaining six (24%) patients (all group I) experienced no
regression. 3-DAUS and pathological findings were concordant in 24 (96%) patients, with only one (4%)
nonconclusive post-RCT 3-DAUS result found to be a residual tumor. Tumor regression made sphincter-
saving surgery possible in 13 patients (eight in group III, four complete tumor regression, and one
nonconclusive on 3-DAUS). Pathological examination revealed free distal margins in all cases. The index of
agreement between lymph node metastases on post-RCT 3-DAUS and surgical specimens was moderate
(84%). CONCLUSION: 3-DAUS can aid significantly in the choice of surgical approach following RCT.
However, a greater sample of patients is required to establish sufficiently accurate post-RCT 3-DAUS
parameters.

Revised morphology and hemodynamics of the anorectal vascular plexus: impact on the course of
hemorrhoidal disease.

Int J Colorectal Dis. 2009 Jan;24(1):105-13. Epub 2008 Sep 3

Aigner F, Gruber H, Conrad F, Eder J, Wedel T, Zelger B, Engelhardt V, Lametschwandtner A, Wienert V,
Böhler U, Margreiter R, Fritsch H.

Department of Visceral, Transplant and Thoracic Surgery, Center of Operative Medicine, Innsbruck Medical
University, Anichstrasse 35, 6020, Innsbruck, Austria. felix.aigner@i-med.ac.at

PURPOSE: The pathogenesis of hemorrhoidal disease is based mainly on the vascular hyperplasia theory.
The aim of this study was to reassess the morphology and the functional mechanisms of the anorectal
vascular plexus with regard to hemorrhoidal disease. MATERIALS AND METHODS: The anorectal vascular
plexus was investigated in 17 anorectal and five hemorrhoidectomy specimens by means of conventional
histology and immunohistochemistry. Vascular corrosion casts from two fresh rectal specimens were used
for scanning electron microscopy. Transperineal color Doppler ultrasound (CDUS) with spectral wave
analysis (SWA) was performed in 38 patients with hemorrhoidal disease and 20 healthy volunteers.
RESULTS: The anorectal vascular plexus was characterized by a network of submucosal vessels exhibiting
multiple thickened venous vessels separated by distinct sphincter-like constrictions. CDUS and SWA showed
significant flow differences in peak velocities (6.8 +/- 1.3 cm/s vs. 10.7 +/- 1.5 cm/s; P = 0.026) and
acceleration velocities (51 +/- 4 ms vs. 94 +/- 11 ms; P = 0.001) of afferent vessels between the control
group and patients with hemorrhoidal disease. CONCLUSIONS: Coordinated filling and drainage of the
anorectal vascular plexus is regulated by intrinsic vascular sphincter mechanisms. Both morphological and
functional failure of this vascular system may contribute to the development of hemorrhoidal disease.
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Occult perineal endometrioma diagnosed by endoanal ultrasound and treated by excision: a report of
3 cases.

J Reprod Med. 2007; 52(8):733-6 (ISSN: 0024-7758)

McCormick JT; Read TE; Akbari RP; Sklow B; Papaconstantinou HT; Geyer S; O'Keefe L; Caushaj PF
Division of Colon and Rectal Surgery, Department of Pathology, Western Pennsylvania Hospital, Clinical
Campus of Temple University School of Medicine, 4800 Friendship Avenue, Pittsburgh, PA 15224, USA.

BACKGROUND: Isolated perineal endometrioma is a rare entity and often causes diagnostic uncertainty.
CASES: Three premenopausal women, none with a prior history of endometriosis, presented with vague
perineal pain 3-6 months following obstetric delivery with episiotomy. The latency periods between the onset
of symptoms and definitive diagnosis were 3 months, 18 months and 3 years despite multiple physician
evaluations in the interim. Patient presentation and management were virtually identical in all cases. Detailed
questioning revealed that the pain was located adjacent to the episiotomy incision and waxed and waned
with menses. Physical examination revealed a vague fullness adjacent to the episiotomy incision. Endoanal
ultrasound revealed a mass of mixed echogenicity adjacent to the external anal sphincter. Transperineal
exploration revealed a tumor with the gross appearance of an endometrioma, which was confirmed
histologically. Excision of the mass with preservation of the anal sphincter muscle resulted in resolution of
symptoms in all patients without the need for hormonal manipulation. No patient suffered diminution of fecal
continence. CONCLUSION: Occult perineal endometriosis should be considered when a woman presents
with cyclic pain in the perineum following delivery and episiotomy. Endoanal ultrasound can assist with the
diagnosis. Transperineal excision with sparing of the anal sphincter can be curative, without compromising
continence.

ODS

Defecation proctography and translabial ultrasound in the investigation of defecatory disorders.

Ultrasound Obstet Gynecol. 2008; 31(5):567-71 (ISSN: 1469-0705)

Perniola G; Shek C; Chong CC; Chew S; Cartmill J; Dietz HP
La Sapienza University of Rome, Rome, Italy.

OBJECTIVES: Defecation proctography is the standard method used in the investigation of obstructed
defecation. Translabial ultrasound has recently been shown to demonstrate rectocele, enterocele and rectal
intussusception. We performed a comparative clinical study to determine agreement between the two
methods. METHODS: Thirty-seven women scheduled to undergo defecation proctography for obstructed
defecation were recruited. Using both proctography and translabial ultrasound, we determined the anorectal
angle, presence of a rectocele and rectocele depth, rectal intussusception and prolapse. Measurements
were obtained by operators blinded to all other data. All patients rated discomfort on a scale of 0-10.
RESULTS: Six women did not attend defecation proctography, leaving 31 cases for comparison. The mean
age was 53 years. Patients rated discomfort at a median of 1 (range 0-10) for ultrasound and 7 (range 0-10)
for defecation proctography (P < 0.001). Defecation proctography suggested rectocele and rectal
intussusception/prolapse more frequently than did ultrasound. While the positive predictive value of
ultrasound (considering defecation proctography to be the definitive test) was 0.82 for rectocele and 0.88 for
intussusception/prolapse, negative predictive values were only 0.43 and 0.27, respectively. Cohen's kappa
values were 0.26 and 0.09, respectively. There was poor agreement between ultrasound and defecation
proctography measurements of anorectal angle and rectocele depth. CONCLUSIONS: Translabial
ultrasound can be used in the initial investigation of defecatory disorders. It is better tolerated than
defecation proctography and also yields information on the lower urinary tract, pelvic organ prolapse and
levator ani. Agreement between ultrasound and defecation proctography in the measurement of quantitative
parameters was poor, but when intussusception or rectocele was diagnosed on ultrasound these results
were highly predictive of findings on defecation proctography.



A comparison of dynamic transperineal ultrasound (DTP-US) with dynamic evacuation proctography
(DEP) in the diagnosis of cul de sac hernia (enterocele) in patients with evacuatory dysfunction.
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BACKGROUND/AIMS: Cul-de-sac hernias (enterocele and peritoneocele) are difficult to diagnose in patients
presenting with primary evacuatory difficulty. Failure to recognize their presence in patients undergoing
surgery may lead to poor functional outcome. Accurate diagnosis requires specialized investigation including
dynamic evacuation proctography (DEP) or dynamic magnetic resonance (MR) imaging. Recently, dynamic
transperineal ultrasonography (DTP-US) has been used for this purpose. This study compares DEP with
DTP-US for the diagnosis of cul-de-sac hernias in those patients presenting with evacuatory dysfunction.
MATERIALS AND METHODS: Sixty-two female patients with chronically obstructed defecation underwent
blinded clinical, DEP, and DTP-US assessment to define the accuracy of diagnosis of cul-de-sac hernias.
RESULTS: Both the DEP and the DTP-US techniques show concordance for the diagnosis of cul-de-sac
hernias in an unselected patient cohort. Patients in both groups have the same duration of constipation with
a greater likelihood of prior hysterectomy in those with cul-de-sac hernias. The diagnosis was established
separately by DEP in 88% and in 82% of the cases by DTP-US. Transperineal sonography is discordant with
DEP in 45% of cases once the diagnosis of cul-de-sac hernia is made, over the contents of the hernia and
over the degree of transvaginal enterocele descent, where DTP-US tends to upgrade enterocele severity.
Both techniques confirm the high incidence of concomitant pelvic floor compartment pathology.
CONCLUSIONS: Both methods have accuracy for the diagnosis of cul-de-sac hernias in those patients
presenting with evacuatory difficulty. Transperineal sonography tends to more readily diagnose
peritoneocele and to upgrade enterocele extent. As an office procedure, it is a valuable adjunct to the clinical
examination in the diagnosis of cul-de-sac hernia

FISTOLA

Perianal fistulas: developments in the classification and diagnostic techniques, and a new treatment
strategy

[Article in Dutch]
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The aim of surgical treatment of perianal fistulas is to treat the patient's symptoms, with low recurrence rates
and risk of incontinence. In recent years there have been developments regarding the classification and
diagnosis ofperianal fistulas. MRI is the most appropriate diagnostic tool. In the hands of an experienced
operator anal endosonography is a suitable, less expensive and readily-available alternative. As a result of
developments in fistula surgery it is now more practical to classify perianal fistulas as low or high fistulas, as
this has implications for the further treatment. Low perianal fistulas are defined as fistulas of which the fistula
tract is located in the lower third of the external anal sphincter. High fistulas are fistulas in which the fistula
tract runs through the upper two-thirds of the external sphincter muscle. Low perianal fistulas can be treated
safely by fistulotomy. At present, rectal advancement is the gold standard for the surgical treatment of high
transsphincteric perianal fistulas. The anal fistula plug might be an alternative for the treatment of high
transsphincteric perianal fistulas.
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