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INTRODUCTION

Fecal incontinence (FI) and chronic constipation (CC) are 
evacuation disorders characterized by high frequency in general 
population and high impact on the quality of  life of  affected 
patients(1,2). The prevalence of  FI, characterized by the involun-
tary loss of  fecal content, is reported to range from 2.2 to 20%(2). 
Patients with CC may show heterogeneous symptoms (decreased 
evacuation frequency, defecation exertion, feeling of  incomplete 
evacuation, fullness and hardened stools). It is estimated that 
the prevalence of  CC in the adult population is 15%(1). There are 
groups with a higher risk of  evacuation disorders, including the 
elderly, institutionalized individuals and individuals with a history 
of  anorectal surgery or obstetric procedures. Some evacuation 
dysfunctions may be explained by changes in the pelvic muscu-

Main manometric findings and potential  
for anorectal physical therapy in the treatment  
of patients with evacuation disorders

Hugo Parra de CAMARGO, Vanessa Foresto MACHADO, Rogério Serafim PARRA,  
Omar FÉRES, José Joaquim Ribeiro da ROCHA and Marley Ribeiro FEITOSA

Received: 4 May 2020
Accepted: 22 June 2020

ABSTRACT – Background – Evacuation disorders are prevalent in the adult population, and a significant portion of cases may originate from pelvic floor 
muscle dysfunctions. Anorectal manometry (ARM) is an important diagnostic tool and can guide conservative treatment. Objective – To evaluate 
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clinic of Hospital das Clínicas da Faculdade de Medicina de Ribeirão Preto between January 2015 to June 2019 was conducted. The following parameters 
were calculated: resting pressure (RP), squeeze pressure (SP), high-pressure zone (HPZ), rectal sensitivity (RS) and rectal capacity (RC). The pressure 
measurements and manometric plots were reviewed to determine the diagnosis and to propose potential pelvic physical therapy procedures. Analysis of 
variance (ANOVA) and Fisher’s exact test were used to compare the continuous variables and to evaluate the equality of variances between groups of 
patients with fecal incontinence (FI) and chronic constipation (CC). Results with a significance level lower than 0.05 (P-value <0.05) were considered 
statistically significant. Statistical analysis was performed using IBM® SPSS® Statistics version 20. Results – The mean age of the sample was 45±22 
years, with a predominance of females (64.4%) and economically inactive (72.7%) patients. The indications for exam performance were FI (65.8%) and 
CC (34.2%). Patients with FI had lower RP (41.9 mmHg x 67.6 mmHg; P<0.001), SP (85.4 mmHg x 116.0 mmHg; P<0.001), HPZ (1.49 cm x 2.42 
cm; P<0.001), RS (57.9 mL x 71.5 mL; P=0.044) and RC (146.2 mL x 195.5 mL; P<0.001) compared to those of patients with CC. For patients with 
FI, the main diagnosis was the absence of a functional anal canal (49.7%). For patients with CC, the main diagnosis was outflow tract obstruction 
(54.7%). For patients with FI, the main protocol involved a combination of anorectal biofeedback (aBF) with tibial nerve stimulation (TNS) (57.9%). 
For patients with CC, the most indicated protocol was aBF combined with TNS and rectal balloon training (RBT) (54.7%). Conclusion – There was a 
high prevalence of pelvic floor changes in patients with evacuation disorders. There was a high potential for performing pelvic floor physical therapy 
based on the clinical and manometric findings.
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lature(3). For these cases, anorectal manometry (ARM) can assist 
in the differential diagnosis and treatment of  patients(4).

Anorectal changes may cause FI; in these cases, sphincter 
weakness and decreased rectal sensitivity or compliance are usually 
observed. Some individuals may also present with fecal retention 
and overflow incontinence, which are common in older individu-
als(2). In turn, the participation of anorectal changes in the genesis 
of CC occurs through mechanisms of decreased propulsive force 
or increased resistance to fecal evacuation. However, the contribu-
tion of pelvic floor disorders to CC is not fully known due to their 
heterogeneity and to the multifactorial nature of CC(1).

The treatment of evacuation disorders resulting from anorectal 
changes is complex and involves several specialties. Among the 
therapeutic modalities, pelvic floor physical therapy plays an impor-
tant role in conservative rehabilitation. It can promote maintenance 
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or improvement of muscle strength and motor coordination, with 
positive effects on the quality of  life of  patients with anorectal 
disorders(5,6). In addition to its low invasiveness, physical therapy is 
characterized by high acceptance and acceptable cost-effectiveness 
in the management of pelvic floor disorders(7).

The Brazilian literature on the prevalence of anorectal dysfunc-
tion in patients with evacuation disorders is scarce, and little is 
known about the potential of pelvic physical therapy in outpatient 
clinics specialized in anorectal physiology. The objective of  the 
present study was to evaluate the prevalence of pelvic dysfunction 
in patients with evacuation disorders through clinical and mano-
metric analysis. In addition, the present study assesses whether 
clinical and manometric information can be used to propose 
physiotherapy protocols.

METHODS

A retrospective analysis was conducted of a prospective data-
base of ARMs performed from January 2015 to June 2019. The 
exams were performed at Hospital das Clínicas da Faculdade de 
Medicina de Ribeirão Preto for the investigation of  evacuation 
disorders. The exams were indicated by coloproctologists after 
clinical evaluation. The following exclusion criteria were included: 
incomplete medical records and tests performed without prior 
evaluation at the outpatient clinic for evacuation disorders. The 
study was approved by the institutional Research Ethics Committee 
(CAAE: 20119519.6.0000.5440).

To perform ARM, a Dynamed® device (São Paulo-SP, Brazil) 
was used, which has a 4.5-mm-diameter catheter, eight distilled 
water infusion channels and a central channel for inflating the 
rectal balloon. Three hours before the exam, the patients received 
an enema of 250 mL of 12% glycerin solution for rectal cleaning. 
The catheter was lubricated and inserted up to the middle-rectum, 
and measurements were performed every centimeter, starting at the 
seventh centimeter and ending at one centimeter from the anal edge. 
The following parameters were calculated in all patients: resting 
pressure (RP) (normal range: 40–70 mmHg), squeeze pressure 
(SP) (normal range: 100–180 mmHg), high-pressure zone (HPZ) 
(normal range: 2–3 cm in women and 2.5–3.5 cm in men), rectal 
sensitivity (RS) (normal range: 10–30 mL) and rectal capacity (RC) 
(normal range, 100–250 mL). 

In all exams, the pressure measurements and the manometric 
plots were reviewed by two coloproctologists and a physical thera-
pist, and the following manometric diagnoses were accepted for 
FI: absence of a functional anal canal, iatrogenic anal sphincter 
injury, voluntary contraction deficit, decreased rectal sensitivity 
and decreased rectal capacity. For CC, the following diagnoses were 
accepted: outflow obstruction, abdominal press deficit, decreased 
rectal sensitivity and paradoxical contraction.

Similarly, the pressure measurements and manometric plots 
were reviewed by two coloproctologists and two independent physi-
cal therapists, and the following protocols were proposed, either 
alone or in combination: anorectal biofeedback (aBF), tibial nerve 
stimulation (TNS), and rectal balloon training (RBT).

Discrete variables are expressed as absolute values and percent-
ages. Continuous variables are presented as measures of  central 
tendency (mean or median). The Kolmogorov-Smirnov test was 
used to determine the normality of the distribution of the variables. 
Analysis of variance (ANOVA) and Fisher’s exact test were used to 
compare continuous variables and assess the equality of variances 

between the groups of  patients with FI and CC. Results with a 
significance level lower than 0.05 (P-value <0.05) were considered 
statistically significant. Statistical analysis was performed using 
IBM® SPSS® Statistics version 20.

RESULTS

In the analyzed period, 278 ARMs were performed to investi-
gate evacuation disorders. The mean age of the sample was 45±22 
years. There was a predominance of females (64.4%; n=179) and 
economically inactive (72.7%; n=202) patients. The indications for 
exam performance were FI (65.8%, n=183) and IC (34.2%; n=95). 
The manometric measurements obtained are categorized and sum-
marized in TABLE 1.

TABLE 1. Main manometric findings categorized in relation to normality.

Manometric 
findings

Below  
normal Normal Above 

normal

n % n % n %

RP (40–70 mmHg) 103 37.0% 107 38.5% 68 24.5%

SP (100–180 mmHg) 165 59.4% 86 30.9% 27 9.7%

HPZ (2–3.5 cm) 131 47.1% 116 41.7% 31 11.2%

RS (10–30 mL) 189 68.0% 80 28.8% 9 3.2%

RC (100–250 mL) 66 23.7% 171 61.5% 41 14.8%
RP: resting pressure; SP: squeeze pressure; HPZ: high-pressure zone; RS: rectal sensitivity; 
RC: rectal capacity.

Patients with FI had lower RP, SP, HPZ, RS and RC than did 
patients with CC. The findings are provided in TABLE 2.

TABLE 2. Main manometric measures according to the clinical indication 
for manometry.

Manometric 
findings

All 
patients

Fecal 
incontinence

Chronic 
constipation P value

RP  
(mean±SD)

50.7±28.0 
mmHg

41.9±23.2  
mmHg

67.6±28.8  
mmHg <0.001

SP  
(mean±SD)

95.9±57.7 
mmHg

85.4±53.3  
mmHg

116.0±60.7  
mmHg <0.001

HPZ 
(mean±SD)

1.81±1.44  
cm

1.49±1.44  
cm

2.42±1.25  
cm <0.001

RS  
(mean±SD)

62.5±53.2  
mL

57.9±47.9  
mL

71.5±61.3  
mL 0.044

RC  
(mean±SD)

163.1±95.6 
mL

146.2±79.8  
mL

195.5±113.9  
mL <0.001

RP: resting pressure; SP: squeeze pressure; HPZ: high-pressure zone; RS: rectal sensitivity; 
RC: rectal capacity; SD: standard deviation.

For patients with FI, the main diagnosis was the absence of 
a functional anal canal (49.7%, n=91). For patients with CC, the 
main diagnosis was outflow tract obstruction (54.7%, n=52). The 
diagnoses according to indication are provided in TABLE 3.

After analysis of the manometric findings, it was possible to 
propose an anorectal physical therapy protocol for most patients 
(98%; n=273). For patients with FI, the main protocol involved 
the combination of aBF with TNS (57.9%, n=106). For patients 
with CC, aBF combined with TNS and RBT (54.7%, n=52) was 
the most indicated protocol. TABLE 4 summarizes all physical 
therapy protocols according to exam indications.
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DISCUSSION

Our study demonstrated a high prevalence of  manometric 
changes in patients with evacuation dysfunctions, which may be 
explained by selection because all patients were evaluated in a ter-
tiary level outpatient coloproctology clinic and because the exam 
was indicated by a specialist and after clinical suspicion of anorectal 
dysfunction. Furthermore, it is known that anorectal dysfunction 
is common, especially in women and in older individuals, as in 
our sample(3). ARM is an important tool that provides valuable 
physiopathologic information in patients with defecatory disorders. 
For FI, ARM is useful for assessing the strength of the anorectal 
musculature and rectal reservoir function(8). In those cases of CC, 
ARM assesses dyssynergia of  the abdominopelvic musculature, 
which can compromise defecatory propulsion(9).

Regarding the manometric parameters evaluated, RP was 
calculated in the high-pressure zone of the anal canal during rest, 
after the stabilization period(10). RP values between 40–70 mmHg 
were considered normal(11). As observed in our study, patients with 
FI had lower RP values, which may have contributed to fecal loss, 
especially in the presence of sphincter deficiency(12). In those cases, 
aBF has a questionable benefit, since the RP is given by the smooth 
muscle tone of the internal sphincter, which is less susceptible to 
training through contractile stimuli. TNS, on the other hand, seems 
to have beneficial effects on the PR of patients with IF. In the study 
by Heywood et al, patients undergoing TNS showed a 6.8% increase 
in RP values, however without statistical significance, probably 
because of the small sample size and the short follow-up interval(13). 

SP is the highest pressure in the canal during maximal voluntary 
contraction. Values between 100–180 mmHg were considered nor-
mal(11). In patients with FI, SP is decreased, as demonstrated in the 
present study; however, there may be a weak correlation between 
manometric findings and FI severity(14,15). In these cases, aBF has 

been used as a way to increase the capacity for contraction and/or 
improve sphincter motor coordination. In the study by Parker et al., 
the use of aBF, even for a short time, was responsible for strengthen-
ing sphincter muscles and beneficial for patients with FI(16).

HPZ was defined as the length of the anal canal with pressures 
at least 30% higher than those found in the rectum. In asymptomatic 
patients, high HPZ values are observed(17). In the present study, we 
found low HPZ more frequently, which may be explained by the 
high prevalence of patients with FI in the sample. In fact, when 
compared to patients diagnosed with CC, individuals with FI had 
significantly lower HPZ values. The real effect of aBF on HPZ needs 
further investigation, however, striated muscle fibers such as those 
seen in the external anal sphincter, levator ani and puborectalis may 
contribute to the pressures found in HPZ. Therefore, the benefit of 
aBF observed in individuals with FI can, in part, be explained by 
the stimulation of these muscle groups and the consequent tonus 
improvement in the high-pressure zone(18).

In the present study, there was a high prevalence of  rectal 
hyposensitivity. Hyposensitivity was higher in patients with CC; 
however, this decreased sensation may also be associated with 
episodes of  FI(19). Although rectal hyposensitivity is considered 
a poor predictor of response, aBF in patients with CC and rectal 
hyposensitivity may promote relaxation of the anorectal muscles, 
restoration of rectal sensitivity and clinical improvement(20). Even 
in patients with FI, aBF can provide training for the pelvic floor 
musculature, with improvements in RS, promotion of motor co-
ordination and increased quality of life(21-24). Rectal balloons may 
help in the diagnosis and management of  CC due to anorectal 
dysfunction, and RBT, although apparently inferior to aBF, seems 
to contribute to improving the synergy of the pelvic muscles and 
decreasing chronic constipation symptoms(25,26). However, the effect 
of RBT may be associated with muscle training itself; therefore, 
we chose to propose its combined use with aBF. 

Regarding RC, most patients did not present changes. However, 
the main alteration found was decreased RC, especially in the group 
of patients with IF. Lower RC values may be associated with FI due 
to reservoir loss with fecal urgency(27). There are few interventions 
aimed at correcting CR disorders. However, some studies have 
demonstrated significant benefits of aBF in patients with FI, which 
can be demonstrated by the decrease in fecal urgency episodes(16).

To the best of  our knowledge, this is the first study in our 
population to assess whether there is a possibility of establishing 
an anorectal physiotherapy protocol in patients with evacuation 
disorders at a specialized outpatient clinic. The high prevalence 
of anorectal disorders in these patients with evacuation disorders 
makes physiotherapy an interesting approach. The clinical evalua-
tion of the patients added to a careful analysis of the manometric 
parameters allowed us to choose the physiotherapy protocols 
according to the best evidence in the literature. Therefore, the 
formation of a multidisciplinary pelvic floor team, can contribute 
to the clinical management of these conditions. Furthermore, the 
evidence points out that physical therapy assisted by a trained 
professional can significantly improve the quality of life in patients 
with evacuation disorders caused, even partially, by changes in the 
abdominopelvic muscles. The evidence for the use of the suggested 
protocols is relevant, however the choice of the type of interven-
tion should always be carried out individually and shared with the 
patient(28,29). In general, aBF, TNS and RBT, alone or in combina-
tion, have shown favorable results in the treatment of evacuation 
disorders, with low risk and good tolerance(30-35).

TABLE 3. Manometric diagnoses according to the clinical indication 
for manometry.

Fecal incontinence Chronic constipation

Absence of a 
functional anal 
canal

91 49.7% Out flow 
obstruction 52 54.7%

Decreased rectal 
sensitivity 55 30.1% Abdominal 

press deficit 22 23.2%

Voluntary 
contraction deficit 15 8.2% Decreased rectal 

sensitivity 13 13.7%

Iatrogenic anal 
sphincter injury 12 6.6% Paradoxical 

contraction 6 6.3%

Decreased rectal 
capacity 7 3.8%

Normal 2 2.1%
Normal 3 1.6%

TABLE 4. Anorectal physiotherapy proposal according to the clinical 
indication for anal manometry.

Fecal incontinence Chronic constipation 

aBF+TNS 106 57.9% aBF+TNS+RBT 52 54.7%

– – – aBF+RBT 28 29.5%

TNS 74 40.4% TNS 13 13.7%

No proposal 3 1.6% No proposal 2 2.1%

aBF: anorectal biofeedback; TNS: tibial nerve stimulation; RBT: rectal baloon training.
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The present study has limitations that deserve mention. Be-
cause this is a retrospective analysis, some information may have 
been lost during data collection; however, by using a prospective 
database, this risk was minimized. Despite the existence of  a 
potential benefit of  physiotherapy protocols in the rehabilitation 
of  patients with evacuatory disorders and pelvic floor dysfunc-
tion, the real role of  physical therapy in our patients can’t be 
demonstrated unless intervention studies are conducted, such 
investigation is already underway in our unit. However, it is known 
that physical therapy in multidisciplinary anorectal physiology 
units can assist in the prevention and treatment of  evacuation 
disorders, in addition to promoting improvement in the quality 
of  life of  patients(22).

CONCLUSION

There was a high prevalence of pelvic floor changes in patients 

with evacuation disorders. The detailed analysis of the clinical his-
tory and the measurements obtained by ARM can provide param-
eters for the construction of a pelvic floor physiotherapy protocol.
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Camargo HP, Machado VF, Parra RS, Féres O, Rocha JJR, Feitosa MR. Principais achados manométricos e potencial da fisioterapia anorretal no tra-
tamento de pacientes com distúrbios evacuatórios. Arq Gastroenterol. 2020;57(3):306-10. 
RESUMO – Contexto – Os distúrbios evacuatórios são prevalentes na população adulta e uma parcela significativa dos casos pode ter origem a partir 

de disfunções da musculatura do assoalho pélvico. A manometria anorretal (MAR) é importante ferramenta diagnóstica e pode guiar o tratamento 
conservador. Objetivo – Avaliar a prevalência de disfunção pélvica em pacientes com distúrbios de evacuação por meio de achados clínicos e manomé-
tricos e avaliar, usando os mesmos achados, se existem protocolos publicados que possam ser guiados pela MAR. Métodos – Conduziu-se uma análise 
retrospectiva de um banco de dados prospectivo de 278 manometrias anorretais realizadas para investigação de distúrbios evacuatórios em pacientes 
do ambulatório de fisiologia anorretal do Hospital das Clínicas da Faculdade de Medicina de Ribeirão Preto, de janeiro de 2015 a junho de 2019. Os 
seguintes parâmetros foram calculados: pressão de repouso (RP), pressão de contração voluntária (PVC), canal anal funcional (CAF), sensibilidade 
retal (SR) e capacidade retal (CR). As medidas pressóricas e os gráficos manométricos foram revisados para elaboração do diagnóstico e para a 
proposição dos potenciais procedimentos de fisioterapia pélvica. Para comparação das variáveis contínuas e avaliação da igualdade entre variâncias, 
utilizou-se a análise de variância (ANOVA) e o teste exato de Fisher, entre os grupos de pacientes com incontinência fecal (IF) e constipação crônica 
(CC). Resultados com nível de significância menor que 0,05 (P-valor <0,05) foram considerados estatisticamente relevantes. Para análise estatística 
utilizou-se o programa IBM® SPSS® Statistics, versão 20. Resultados – A idade média dos pacientes foi de 45±22 anos de idade, com predomínio do 
sexo feminino (64,4%) e economicamente inativo (72,7%). As indicações para a realização do exame foram IF (65,8%) e CC (34,2%). Pacientes com 
IF apresentaram menores valores de PR (41,9 mmHg x 67,6 mmHg; P<0,001), PCV (85,4 mmHg x 116,0 mmHg; P<0,001) CAF (1,49 cm x 2,42 
cm; P<0,001), SR (57,9 mL x 71,5 mL; P=0,044) e CR (146,2 mL x 195,5 mL; P<0,001), quando comparados aos pacientes com CC. Nos pacientes 
com IF, o principal diagnóstico foi de ausência de canal anal funcional (49,7%). Em pacientes com CI, o principal diagnóstico foi de obstrução da 
via de saída (54,7%). Para pacientes com IF, o principal protocolo foi a associação do biofeedback anorretal (BFa) com estimulação do nervo tibial 
(ENT) (57,9%). Já nos pacientes com CC, o protocolo mais indicado foi o de BFa associado à ENT e treinamento com balão retal (54,7%). Conclusão 
– Observou-se elevada prevalência de alterações no assoalho pélvico de pacientes com distúrbios evacuatórios. Verificou-se elevado potencial para 
realização de fisioterapia do assoalho pélvico com base nos achados clínicos e manométricos.

DESCRITORES – Incontinência fecal. Constipação intestinal. Diafragma da pelve. Manometria. Fisioterapia. 
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