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ABSTRACT – Background – Scleroderma or progressive systemic sclerosis is characterized by a chronic inflammatory process with proliferation of 
fibrous connective tissue and excessive deposition of collagen and extracellular matrix in the skin, smooth muscle, and viscera. The smooth muscle 
most involved in scleroderma is that of the esophagus, and dysphagia is the most commonly reported symptom. However, the internal anal sphincter 
may also be impaired by degeneration and fibrosis, leading to concomitant anal incontinence in scleroderma patients. These patients may neglect to 
complain about it, except when actively questioned. Objective – To assess anorectal function and anatomy of female scleroderma patients with symp-
toms of anal incontinence through Cleveland Clinic Florida Fecal Incontinence Score (CCFIS), anorectal manometry and endoanal ultrasound at 
the outpatient clinic of colorectal and anal physiology, Clinics Hospital, University of São Paulo Medical School (HC-FMUSP). Methods – Female 
scleroderma patients were prospectively assessed and questioned as to symptoms of  anal incontinence. The anorectal manometry and endoanal 
ultrasound results were correlated with clinical data and symptoms. Results – In total, 13 women were evaluated. Their mean age was 55.77 years 
(±16.14; 27-72 years) and their mean disease duration was 10.23 years (±6.23; 2-23 years). All had symptoms of fecal incontinence ranging from 1 to 
15. Seven (53.8%) patients had fecal incontinence score no higher than 7; three (23.1%) between 8 and 13; and three (23.1%) 14 or higher, correspond-
ing to mild, moderate, and severe incontinence, respectively. Ten (76.92%) patients had hypotonia of the internal anal sphincter. Three-dimensional 
endoanal ultrasound showed tapering associated with muscle atrophy of the internal sphincter in six cases and previous muscle defects in three cases. 
Conclusion – A functional and anatomical impairment of the sphincter is an important factor to assess in patients with progressive systemic sclerosis 
and it should not be underestimated. 

HEADINGS – Systemic scleroderma. Fecal incontinence. Manometry. Ultrasonography.
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placency), and diminished rectal sensitivity. Furthermore, the 
onset of  systemic diseases, chiefly endocrine, neurological, and 
gastrointestinal disorders, is capable of triggering or aggravating 
incontinence symptoms in the elderly(13).

Scleroderma or progressive systemic sclerosis is characterized by 
a chronic inflammatory process with proliferation of fibrous con-
nective tissue and excessive deposition of collagen and extracellular 
matrix in the skin, smooth muscle, and viscera(14,15). The smooth 
muscle most involved in scleroderma is that of the esophagus, and 
dysphagia is the most commonly reported symptom. However, the 
internal anal sphincter may also be compromised by degeneration 
and fibrosis, leading to concomitant anal incontinence in sclero-
derma patients. These patients may neglect to complain about it, 
except when actively questioned(16).

The esophageal disorder in scleroderma has been the focus 
several studies, which point to impairment of  the organ in 50% 
to 80% of the patients(17). Nevertheless, analysis of the anorectal 
sphincter complex involvement is much less developed, as evidenced 
by the restricted number of studies.

INTRODUCTION

Anal incontinence is defined as the involuntary and recurrent 
passage of stool or flatus through the anal canal(1-3). Its etiology is 
multifactorial; the disorder has a significant impact on the quality 
of life due to physical and psychological impairments(4-6). It is the 
second leading cause of hospitalization among the elderly in the 
United States(7,8). The estimated incidence rate lies between 2% and 
7%(3), but it may go up as high as 13.6% among those over 65 years 
of  age(9). However, it should be emphasized that these rates are 
fairly underestimated(10) since 50% to 70% of the patients with fecal 
incontinence do not discuss the disorder with their doctors(11,12). 
Therefore, research on this dysfunction is imperative, especially 
with respect to patients with associated risk factors.

Deterioration of the mechanisms of anal continence is known 
to occur mainly in the elderly population. These mechanisms 
include muscle atrophy and denervation processes, which lead to 
reduction in intra-anal pressures, impairment of  the functional 
reservoir mechanism of the rectum (reduced capacity and com-
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RESULTS

Of the 386 scleroderma patients being followed up at the 
rheumatology outpatient clinic of the Clinics Hospital, University 
of São Paulo School of Medicine in 2016, 36 exhibited intestinal 
change, and 13 of these were evaluated. The mean age was 55.77 
years (±16.14; 27-72 years) and the mean duration of disease was 
10.23 years (±6.23; 2-23 years). The symptoms of  anal inconti-
nence were in the 1 to 15 range according to the fecal incontinence 
CCFIS (0-20)(20). TABLE 1 displays a summary of the scleroderma 
patients’ clinical data.

Filling the gap, Lock et al.(14) consecutively analyzed a group of 
26 scleroderma patients, four of whom were male. The mean age 
of the group was 56 years (17-77 years). The authors found that 
only three (11.5%) of the patients had complained about anorectal 
dysfunction with anal incontinence and they were all female. On the 
other hand, Rose et al.(18) emphasized that anorectal involvement 
in scleroderma occurs in approximately 50% of the cases. Likewise, 
Trezza et al.(19) reported that 38% of the scleroderma patients com-
plained of fecal incontinence to some degree.

This study aimed to assess the anorectal function and anatomy 
of female scleroderma patients with symptoms of fecal inconti-
nence through Cleveland Clinic Florida Fecal Incontinence Score 
(CCFIS), anorectal manometry and endoanal ultrasound at the 
outpatient clinic of colorectal and anal physiology, University of 
São Paulo School of Medicine (HC-FMUSP).

METHODS

Thirteen female scleroderma patients were prospectively as-
sessed and questioned as to symptoms of anal incontinence. All 
patients underwent anorectal manometry and endoanal ultrasound.

The questionnaire on anal incontinence symptoms from the 
Cleveland Clinic Florida (CCF)(20) was administered and the pa-
tients’ comorbidities (e.g., diabetes and obesity), parity, and history 
of anorectal surgery were analyzed.

To prepare for the tests, the patients underwent a rectal bowel 
enema with a 12% glycerin solution (250-500 mL) performed at 
least three hours before the procedures.

For the anorectal manometry test, a device from Alacer Biomé-
dica® (São Paulo, SP, Brazil) and an 8-channel radial catheter were 
employed. Prior to the introduction of the catheter, every patient 
underwent a proctologic examination. It consisted of an inspection 
and a rectal digital examination with the right index finger for a 
subjective assessment of the anal sphincters and confirmation that 
the rectal ampulla was empty of fecal content.

Subsequently, a gel-lubricated catheter was introduced as far 
as six centimeters from the anal verge and then, employing the 
station pull through technique, the device was withdrawn at one-
centimeter increments with each station held for about 30 seconds. 
This is a technique routinely performed at our clinic and at most 
national and international centers. The resting and squeeze pres-
sures, rectoanal inhibitory reflex, rectoanal sensation, and rectal 
capacity were measured.

The endoanal ultrasound was performed with a three-dimen-
sional BK Medical® Ultraview 800 machine (Mileparken 34, DK-
2730 Herlev, Denmark) and a 2050 transducer with the patient in 
left lateral decubitus with flexed limbs. Scanning was performed 
in the craniocaudal direction for identification of the puborectalis 
muscles and internal and external anal sphincter muscles and for 
measurement of the length of the perineal body from the examiner’s 
index finger in the vaginal introitus. The normal values and ranges 
for the thickness of the internal and external anal sphincters were 
within 1.8 mm and 3.2 mm and within 6.0 mm and 12 mm, respec-
tively. Values above or below these ranges were either considered 
hypertrophy or atrophy.

The anorectal manometry test results were compared to the 
standard values obtained from the international literature(20-23). The 
measurements of the internal and external anal sphincters were con-
trasted with those within the normal limits for three-dimensional 
endoanal ultrasound according to Murad-Regadas et al.(24).

TABLE 1. Clinical parameters of the patients with scleroderma.

Parameter Result

Number of patients 13

Mean age 55.77±16.14 years (27-82 years)

Mean duration of scleroderma 10.23±6.23 years (2-23 years)

Mean duration of anal 
incontinence 4.58±8.72 years (1-15 years)

Clinical manifestations of the 
disease

CREST – 9

Pulmonary hypertension/Fibrosis – 8

Reynaud – 7

Esophageal – 11

A combination of 2 or more – 10

Obstetric history

Vaginal deliveries – 6

Mean of vaginal deliveries – 2.2

Cesarean deliveries – 3

Nulligravida – 4

CREST: Calcinosis, Reynaud, Esophageal involvement, Sclerodactyly, Teleangectasia.

Seven (53.8%) patients had a fecal incontinence score no higher 
than 7, three (23.1%) between 8 and 13, and three (23.1%) 14 or 
higher, corresponding to mild, moderate, and severe anal inconti-
nence, respectively.

None of the patients had diabetes mellitus, two (16.7%) were 
obese, and 11 (84.61%) were symptomatic and had esophageal 
involvement. Four (30.77%) patients were nulliparous. One patient 
had previously undergone colorectal surgery but she had no his-
tory of anorectal surgery. Digital rectal examination revealed low 
resting pressure in seven (53.85%) patients.

The anorectal manometry data (TABLE 2) showed a mean 
resting pressure of  32.49 mm Hg (±18.1; 7.2-62.7 mm Hg) and 
hypotonia in the internal anal sphincter in 10 (76.92%) patients. 
Of these, four had severe hypotonia with pressures no higher than 
20 mm Hg, two had moderate hypotonia with pressures between 
20 and 30 mm Hg, and four had mild hypotonia with pressures 
between 30 and 40 mm Hg. The functional anal canal was 2.2 cm 
long on average, and it was absent in the four patients whose rest-
ing pressures were lower than or equal to 20 mm Hg. The mean 
squeeze pressure was 70.88 mm Hg (20.0-126.4 mm Hg), and three 
(23.04%) patients had hypotonia of the external anal sphincter. The 
mean total squeeze sphincter pressure was 110.46 mm Hg (±17.84; 
90.5-140). Mean rectal sensitivity was 71.33 (±60.71; 14-155) and 
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DISCUSSION

Although the incidence of anorectal function impairment in 
scleroderma patients is not insignificant, it is usually not reported 
by them(25) – except when they are questioned by the physician as-
sistant – despite the steep decline in the quality of life caused by 
fecal leakage(15,19). The anorectal region is estimated to be affected 
in 50% to 70% of  scleroderma patients. Of  these, 20% to 39% 
will experience some degree of anal incontinence(26-28), which will 
unfavorably impact their lives(29).

The pathogenesis of  gastrointestinal dysfunctions in sclero-
derma is rooted in myogenic and neural abnormalities with atrophy 
of the muscle layer – brought on by vascular ischemia – and neural 
plexus disorders resulting from variable degrees of lamina propria 
fibrosis(15). The anorectal sphincter complex exhibits fibrosis and 
dysfunction primarily of the internal anal sphincter, which con-
sists of  smooth muscle. Nonetheless, the correlations involving 
pathology, manometric findings, and clinical symptoms reported 
by patients are still unclear.

Trezza et al.(19) reported that approximately 40% of the sclero-
derma patients suffered from anal incontinence, which was further 
compounded by diarrhea and accelerated colonic transit. Fynne et 
al.(25), in a recent study involving 20 scleroderma patients, found that 
70% had diarrhea and eight (40%) had fecal incontinence with a 
CCFIS over 9. Additionally, the study reported that the anal resting 
pressure in patients with anal incontinence was significantly lower 
than that of controls (P<0.001) and scleroderma patients without 
anal incontinence (P<0.05).

Herrick et al. analyzed anorectal manometric characteristics in 
16 scleroderma patients; of these, seven had no colorectal functional 
symptoms, six had constipation, and three had complaints about 
diarrhea and/or anal incontinence. The authors reported that the 
mean resting pressure of  patients with no anorectal symptoms 
was 39.8 mm Hg and that of patients with complaints about fe-
cal incontinence was 31.7 mm Hg. Conversely, the mean squeeze 
pressure of patients with no anorectal symptoms was 70.1 mm Hg 
as compared to 103.8 mm H in patients with fecal incontinence.

Thoua et al.(27) studied 44 scleroderma patients, four (9.1%) of 
whom were male. Twenty-four (54.5%) told of symptoms of anal 
incontinence. When the patients with and without symptoms of 
anal incontinence were compared, a reduction in resting pressures 
was found. However, the decrease was not statistically significant.

Finally, in a multicentric study, Richard et al.(30) evaluated 298 
scleroderma patients, 87.9% of whom were female with a mean 
age of 59.4 years and with symptoms lasting on average for 10.9 
years. These data are similar to those in the present study, in which 
the mean age of the patients was 55.66 years and the mean symp-
tom duration was 10.23 years. Besides, the authors observed that 
among the factors for anal incontinence in scleroderma patients, 
age (P=0.01), disease duration (P=0.01), female gender (P=0.056), 
and transvaginal delivery (P<0.001) should be emphasized when 
comparing scleroderma patients with and without symptoms of 
anal incontinence. Furthermore, urinary incontinence was found 
significantly associated with symptoms of fecal leakage or flatus 
(P<0.001) and with intestinal constipation (P<0.001).

In the present study, the anorectal manometric data of 
scleroderma patients with previously known symptoms of  anal 
incontinence revealed hypotonia of the anal sphincter muscle in 
76.92% of the cases with a dysfunction of voluntary contraction 
pressures, corresponding to 23.04% of the patients. Still, in the cases 

it was reduced in seven (53.85%) cases. On the other hand, mean 
rectal capacity was 154.17 mL (±49.01; 87-270) and it was reduced 
in only one (7.69%) patient.

The three-dimensional endoanal ultrasound results showed ta-
pering associated with the muscle atrophy of the internal sphincter 
in 6 cases and with a previous muscle defect in three (69.23%) cases. 
Analysis of the acoustic characteristics of the external anal sphinc-
ter revealed defects in the sphincter in three cases, co-occurring with 
the defects of the internal anal sphincter. There was only one case 
of degenerative diffuse muscular atrophy.

TABLE 3 exhibits the functional and anatomical correlation 
between anorectal manometry and endoanal ultrasound. Only one 
of the three patients with normal internal sphincter pressure showed 
no ultrasound alterations; the mean incontinence score of these 
patients was 6.67. Of the three patients with mild hypotonia, one 
alone displayed changes in the internal sphincter on the ultrasound; 
the mean incontinence score of this group was 8.33. Only one of the 
three patients with moderate hypotonia of the internal sphincter 
had no anatomical alterations; the mean incontinence score of this 
trio was also 8.33. The four patients with severe hypotonia of the 
internal sphincter exhibited anatomical changes in the sphincter, 
and their mean incontinence score was 9.25.

TABLE 2. Mean values of anorectal manometry and comparison with 
normal limits.

Mean values Alterations

Resting pressures 32.49±18.1 mm Hg
(7.2-62.7 mm Hg)

Hypotonia in 
76.92% of the cases

Total squeeze 
pressures

110.46±17.84 mm Hg
(90.5-140 mm Hg)

Hypotonia in 
23.04% of the cases

Rectal sensitivity 71.33±60.71 mL
(14-155 mL)

Reduction in 
53.85% of the cases

Rectal capacity 154.17±49.01 mL
(87-270 mL)

Reduction in  
7.69% of the cases

TABLE 3. Anatomical and functional correlation between internal 
sphincter pressures, anatomical changes, and incontinence scores.

Patient

Hypotonia of the 
internal sphincter 

(no/mild/
moderate/severe)

Ultrasound 
changes

CCF 
incontinence 

score

Patient 4 No Yes 14

Patient 11 No No 5

Patient 13 No Yes 1

Patient 1 Mild No 7

Patient 2 Mild Yes 8

Patient 3 Mild No 10

Patient 6 Moderate Yes 14

Patient 7 Moderate Yes 8

Patient 9 Moderate No 3

Patient 5 Severe Yes 15

Patient 8 Severe Yes 7

Patient 10 Severe Yes 5

Patient 12 Severe Yes 10

CCF: Cleveland Clinic Florida.
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in most cases. It also showed a correlation between manometric 
dysfunctions and severity of anal incontinence. A functional and 
anatomical impairment of the sphincter is an important factor to 
assess in patients with progressive systemic sclerosis and it should 
not be underestimated.
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of moderate or severe anal incontinence the mean resting pressure 
was 25.3 mm Hg, whereas in the women with symptoms of mild 
anal incontinence, it was 38.7 mm Hg.

Three-dimensional ultrasound showed a correlation between 
anatomical and functional changes in 9 cases (69.23%), as well as 
evidence of flaws, atrophies, or irregularities primarily related to 
the internal anal sphincter. Moreover, it showed a correlation be-
tween anatomical alterations and manometric results (low resting 
pressures), along with a higher incontinence score in the patients 
with more severe hypotonia in the internal sphincter.

A limiting factor in this study is the small sample size, attributed 
to the characteristics of the colorectal-anal physiology clinic which 
is a referral center. Nevertheless, the symptom duration of the dis-
ease and the use of a parameter validated in the anal incontinence 
research enhance the study.

CONCLUSION

The functional and anatomical evaluation of  women with 
scleroderma and symptoms of  anal incontinence confirmed hy-
potonia of the internal anal sphincter and anatomical disorders 

Pinto RA, Corrêa Neto IJF, Nahas SC, Bustamante Lopes LA, Sobrado Junior CW, Cecconello I. Análise funcional e anatômica anorretal de pacientes 
femininas portadoras de esclerodermia em um centro universitário de referência em desordens do assoalho pélvico. Arq Gastroenterol.
RESUMO – Contexto – Esclerodermia ou esclerose sistêmica progressiva caracteriza-se por um processo inflamatório crônico com proliferação e fibrose 

do tecido conjuntivo e uma deposição excessiva de colágeno e matriz extracelular na pele, musculatura lisa e vísceras. A musculatura lisa mais en-
volvida é a esofágica e a disfagia é o sintoma mais comumente relatado. Entretanto, o esfíncter anal interno também pode ser acometido por essa 
degeneração e fibrose ocasionando incontinência anal nos pacientes portadores de esclerodermia. Isso pode ser omitido pelo paciente, exceto quando 
questionado de forma direta. Objetivo – Analisar a função e anatomia anorretal através do escore de incontinência anal de Cleveland Clinic Florida, 
manometria anorretal e ultrassom endoanal em pacientes do sexo feminino portadoras de esclerodermia e sintomas de incontinência anal atendidas 
no ambulatório de Fisiologia Colorretoanal no Hospital das Clínicas da Universidade de São Paulo (HC-FMUSP). Resultados – Treze pacientes do 
sexo feminino foram avaliadas com média de idade de 55,77 anos (±16,14; 27-72 anos) e duração média da doença de 10,23 anos (±6,23; 2-23 anos). 
O índice de incontinência anal teve variação de 1-15, sendo que sete (53,8%) pacientes apresentavam índice inferior a 7; três (23,1%) entre 8 e 13; e três 
(23,1%) superior a 14, correspondendo à incontinência anal leve, moderada e grave, respectivamente. Dez (76,92%) pacientes apresentavam hipotonia 
do esfíncter anal interno. O estudo da ultrassonografia endoanal de três dimensões demonstrou afilamento com atrofia do esfíncter anal interno em 
seis casos e defeito muscular em três pacientes. Conclusão – O prejuízo funcional e anatômico do complexo esfincteriano anorretal é um importante 
fator a ser analisado em pacientes portadores de esclerose sistêmica progressiva e isso não pode ser subestimado.

DESCRITORES – Escleroderma sistêmico. Incontinência fecal. Manometria. Ultrassonografia.
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