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Regional Colonic Transit Pattern Does Not 
Conclusively Identify Evacuation Disorders in 
Constipated Patients with Delayed Colonic Transit 

Seon-Young Park, Duane Burton, Irene Busciglio, Deborah Eckert, and Michael Camilleri*

Clinical Enteric Neuroscience Translational and Epidemiological Research (CENTER), Division of Gastroenterology and Hepatology, Mayo Clinic, 
Rochester, MN, USA

Background/Aims
After exclusion of structural diseases, chronic constipation may be associated with normal or slow transit or rectal evacuation 
disorders. We evaluated: (1) clinical features and anorectal function, (2) difference of regional colonic transit according to the presence 
or absence of evacuation disorders, and (3) association of colonic transit with gender in patients with objectively slow colonic transit. 

Methods
We reviewed electronic medical records of 1553 patients with constipation seen by one gastroenterologist from 1994-2015 at a 
tertiary medical center. We identified patients with slow colonic transit using scintigraphy. Evacuation disorders were identified on 
clinical examination or anorectal manometry. Colonic compliance and tone were measured in 29 patients. Statistical analysis was by 
the Mann-Whitney rank sum test. 

Results
Of the 207 patients (155 females, mean age 41.3 ± 15.3 [SD] years), 113 had evacuation disorders (ED+ve) and 94 did not (ED-ve). 
There were no significant differences in colonic transit or gastric emptying between ED+ve or ED-ve; similarly, colonic compliance, 
tone and responses to neostigmine were not different in ED+ve and ED-ve. Conversely, there were significant differences by gender in 
patients with slow colonic transit: colonic transit, small bowel transit, and gastric emptying (all P < 0.005). 

Conclusions
Delayed colonic transit does not exclude evacuation disorders in chronic constipation. In chronic constipation and objectively slow 
colonic transit, females had slower gastric, small bowel, and colonic transit than males.
(J Neurogastroenterol Motil 2017;23:92-100)
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Introduction  

Chronic constipation is a common disorder with a prevalence of 
2-27% in western countries.1,2 In a systematic review that reported 
the prevalence of chronic idiopathic constipation in 41 separate 
study populations (including 261 040 subjects), the pooled preva-
lence of chronic idiopathic constipation in all studies was 14% (95% 
CI, 12-17%), with lower prevalence in southeast Asian studies.3 In 
a population-based study conducted in Olmsted County, Minneso-
ta, the cumulative incidence of chronic constipation over a 15-year 
period (1988 to 2003) was 17.4%.4 After exclusion of structural dis-
eases, there are three large categories or subgroups of patients with 
chronic constipation: normal transit constipation, slow transit con-
stipation, and rectal evacuation disorders or dyssynergic defecation.5 
Evacuation disorders were associated with delayed overall colonic 
transit and ascending colon half-emptying times (AC t1/2) compared 
to healthy controls.6-8 In addition, our prior study had suggested 
that the regional colonic transit profile may differentiate evacuation 
disorders or slow transit constipation, chiefly by the predominant 
location of the isotope in the colon at 48 hours. Thus, isotope pres-
ence was predominantly in the left colon in patients with evacuation 
disorders who had either normal or delayed overall colonic transit, 
and the isotope was predominantly in the ascending and transverse 
colonic regions in slow transit constipation patients with evacua-
tion disorders.6 In the current analysis, we focused exclusively on 
patients with slow colonic transit in order to clarify whether the 
regional colonic transit pattern is useful in identifying evacuation 
disorders in constipated patients, since there is limited information 
about regional colonic transit between those patients with slow co-
lonic transit compared to those without evacuation disorders. 

In this study, we aimed to evaluate: (1) clinical features and 
anorectal function, (2) differences in regional colonic transit ac-
cording to the presence or absence of evacuation disorders, and (3) 
association of colonic transit with gender in patients with objectively 
slow colonic transit. 

Materials and Methods  

Study Population
This was a review of the medical records of patients who had 

previously given their unrestricted consent for use of their medical 
records for research studies. The Mayo Clinic Institutional Review 
Board approved the study (IRB No. 16-000703). Electronic medi-

cal records at Mayo Clinic in Rochester, MN, USA were reviewed 
to find all potential patients seen by a single gastroenterologist 
(M.C.) inclusive of dates January 1, 1994 to December 31, 2015. 
This was an update of a paper we had published previously of 1411 
patients with a diagnosis of constipation from January 1, 1994 to 
June 30, 2011.6 This paper added a second cohort that included 
142 patients with a diagnosis of chronic constipation seen from July 
1, 2011 to December 31, 2015. Among a total of 1553 patients, 207 
had slow colonic transit by scintigraphy (CT geometric center at 
24h of < 1.7 or < 3.0 at 48 hours).9 Among the 207 patients with 
slow colonic transit, 31 patients did not present any symptoms or 
physical examination findings5 that would be consistent with evacu-
ation disorders. Among 176 patients who underwent anorectal 
manometry for evaluation of evacuation disorders, 113 were identi-
fied with evacuation disorders and 63 without evacuation disorders 
(Figure), based on: (1) a balloon expulsion test that was abnormal 
(that is, the patient was unable to expel a balloon that had < 200 g 
of weight added from the rectum) and/or (2) high resting anal pres-
sure (maximum resting pressure > 90 mmHg).10 These 2 criteria 

1553 medical records reviewed

1410 patients underwent colonic transit scintigraphy

1203 patients with normal

colonic transit by scintigraphy

207 patients with

slow colonic transit

by scintigraphy

94 patients without ED

113 patients with ED

confirmed by anorectal

manometry

31 patients without

ED by clinical

examination

63 patients without

ED confirmed by

anorectal manometry

Figure. Flow sheet for this study. ED, evacuation disorders.
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were developed from a review of the published data for adults stud-
ied in Minnesota11 and Iowa.12 

We also collected information about demographic features in-
cluding body mass index (BMI), underlying disease status, history 
of prior abdominal surgery, and medication history. 

Procedures

Gastrointestinal and colonic transit measurements

To evaluate gastric emptying (GE) and small bowel transit, an 
established scintigraphic method was used.13 Abdominal images of 
2-minute duration were obtained with anterior and posterior gam-
ma cameras following ingestion of the 99mTc-labeled egg meal (296 
kcal, 32% fat) and 1, 2, and 4 hour (GE 1 hr, GE 2 hr, and GE 4 
hr) clinical studies. Orocecal transit was assessed by the colonic fill-
ing of 99mTc-labeled egg meal at 6 hours. Colonic filling at 6 hours 
(CF6) is an indirect measurement of small bowel transit time. 

We also simultaneously used a scintigraphic method that had 
been previously validated to evaluate colonic transit; especially, we 
focused on images taken at 4, 6, 24, and 48 hours.9,14 The colonic 
transit profile is assessed by calculating the geometric center (GC) 
at 24 hours and 48 hours (GC24 and GC48), and is expressed 
as the sum of the weighted proportion of 111In counts in each of 5 
colonic regions (ascending colon [AC], transverse colon [TC], 
descending colon [DC], rectosigmoid [RS], and stool) at a given 
time.14

(%AC × 1 + %TC × 2 + %DC × 3 + %RS x4 + % stool × 5)/100 = GC

Ascending colon half-emptying time (AC t1/2) was calculated 
by linear interpolation of ascending colon content at all times when 
imaging demonstrated isotope in the ascending colon, which is 
from 4 hours to 48 hours. Values of AC t1/2 that were estimated over 
100 hours were censored to be 100 hours. 

Participants were not taking any prescription or over the coun-
ter medications for the 48 hours prior to and during the testing of 
gastrointestinal and colonic transit. 

Anorectal manometry and balloon expulsion studies

We performed anorectal manometry and balloon expulsion tests 
as previously described; theses included traditional and high resolu-
tion manometry,6 and the maximum resting and squeeze anal pres-
sures were expressed as mmHg. After the manometry study, a latex 
balloon was inserted into the rectum and filled with 50 mL water. 
Additional weights were subsequently added if the patient was un-

able to spontaneously expel the balloon from the rectum. Added 
balloon weight to facilitate balloon expulsion from the rectum was 
censored at weights between 470 g and 586 g.15 

Measurements of colonic compliance and tone

Endoscopy and colonic tube placement. Twenty-nine 
patients underwent an intracolonic motility study, including mea-
surement of colonic compliance. Patients were usually selected for 
colonic motility testing based on longevity of symptoms and failure 
to respond to diverse treatments.

After discontinuing medications which have potential effects on 
colonic motility for 48 hours, the colon was cleansed with 2-5 liters 
of polyethylene glycol 3350 electrolyte solution, and the patient 
fasted the night before the procedure. Colonic motor functions were 
measured with an assembly consisting of 6 manometric sensors (each 
5 cm apart) and a 10 cm-long infinitely compliant balloon linked 
to an electronic, rigid piston barostat. The balloon was positioned 
by trained endoscopists into the left colon with the aid of unsedated 
flexible sigmoidoscopy and a Teflon guidewire that was inserted 
into the proximal descending colon (confirmed with fluoroscopy) 
through the endoscope’s biopsy channel. The catheter was inserted 
into the colon along the Teflon guidewire so that the barostat bal-
loon was typically located in the descending colon. The 6 manomet-
ric sensors recorded pressure through water perfused catheters. 

Procedure for measuring colonic compliance and 
tone. The methods for measurements of colonic compliance (with 
stepwise distensions increasing by 4 mmHg at each step, lasting 1 
minute, and recording balloon volume during the second 30 sec-
onds of each minute), tone, and phasic pressures are described in 
the literature16-23 and briefly summarized here. 

After measuring colonic compliance, operating pressure within 
the balloon was set at 2 mmHg above the minimum distending 
pressure (the pressure at which respiratory excursions during deep 
inspiration were accompanied by a noticeable deflection in the bal-
loon volume). Then, fasting colonic tone and motility were assessed 
at the operating pressure for 20 minutes, followed by a standard 
1000 kcal meal (750 mL milkshake containing 53% fat, 35% car-
bohydrate, and 12% protein) and measurement of postprandial 
colonic motility and tone during 60 minutes after ingestion of the 
meal. Neostigmine (1 mg, diluted in 5 mL of saline) was adminis-
tered into a forearm vein by a physician, with continuous hemody-
namic monitoring over 1-2 minutes. Colonic tone and phasic pres-
sure activity were recorded for 15 minutes. Colonic compliance was 
then reassessed with an identical protocol. 
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Analysis of Colonic Tone, Compliance, and High 
Amplitude Propagated Contractions 

Colonic tone, reflected in the intra-balloon volume at the op-
erating pressure, was calculated by averaging the colonic volume 
throughout the periods of assessment, as in previous studies.19,20 

Compliance was summarized by the volumes at 12 mmHg 
and 20 mmHg pressure, normalized by subtracting the volumes 
recorded at 4 mmHg distension.24

High amplitude propagated contractions were identified by 
amplitude ≥ 75 mmHg propagation over at least 20 cm and prop-
agation velocity of up to 2.2 cm/second during the first hour after 
the 1000 kcal meal.25

Statistical Methods
Data were expressed as median values with 25th-75th per-

centile or mean values with standard deviation (SD). The Mann-
Whitney rank sum test (SigmaPlot 12 Software, Systat Software 
Inc, Chicago, IL, USA) was used to assess the overall gastrointes-
tinal transit studies, according to the presence or absence of evacua-
tion disorders, and gender.

Results  

Patient Demographics and Past History
Among a total of 207 patients with slow colonic transit by 

scintigraphy, 155 were females and the mean age was 41.3 ± 15.3 
years (SD) and the mean BMI was 23.1 ± 4.3 kg/m2. There were 
29 patients (14.0%) with treated hypothyroidism, 33 (15.9%) with 
chronic opioid use, and 88 (42.5%) taking antidepressants, gamma-
aminobutyric acid (GABA) agents or benzodiazepines (Table 1A). 
There were 99 patients taking medications that cause constipation; 
among them, 52 patients (52.5%) had evacuation disorders. In ad-
dition, 51.7% (107/207) had undergone prior abdominal or pelvic 
surgery (details provided in Table 1B: 55 patients had undergone 
surgery once, 23 patients twice, and 20 patients ≥ 3 times). 

Effect of Evacuation Disorder on Overall Colonic 
Transit 

Among the 207 patients with slow colonic transit, there were 
113 patients with evacuation disorders (ED+ve) and 94 without 
evacuation disorders (ED-ve, 31 by clinical findings and 63 by 
anorectal manometry or balloon expulsion test). There were no sig-
nificant differences in age and BMI between ED+ve and ED-ve 
groups. However, there was significant difference in the gender dis-
tribution between the 2 groups (females; ED+ve, 66.4% vs ED-
ve, 85.1%; P = 0.002). 

There were no significant differences in gastric emptying, small 
bowel transit, and overall colonic transit (GC24, GC48, and AC 
t1/2) between ED+ve and ED-ve groups. In subgroup analysis by 

Table 1A. Demographics and Past History of the Patients with Slow 
Colonic Transit Identified by Scintigraphy 

Number 207

Age (mean ± SD, yr) 41.3 ± 15.3
Female (n [%]) 155 (74.9)
BMI (mean ± SD, kg/m2) 23.1 ± 4.3
Prior history of abdominal or pelvic surgery (n [%]) 107 (51.7)
Diabetes (n [%]) 6 (2.9)
Hypothyroidism [n (%)] 29 (14.0) 
Thyroid replacement (n [%]) 28 (13.5)
Parkinson’s disease (n [%]) 1 (0.5)
Fibromyalgia (n [%]) 14 (6.8)
Migraine (n [%]) 17 (8.2)
Anxiety disorders (n [%]) 15 (7.2)
Depression (n [%]) 27 (13.0)
Medications (n [%])
    µ-Opioid agonist 33 (15.9)
    Tricyclic agents 7 (3.4)
    Selective serotonin reuptake inhibitor 52 (25.1)
    Benzodiazepine 40 (19.3)
    GABA analogue 31 (15.0)

BMI, body mass index; GABA, gamma-aminobutyric acid.
Data show number (%) unless otherwise stated.

Table 1B. Prior History of Abdominal or Pelvic Surgery 

Prior history of abdominal or pelvic surgery (n [%]) 107 (51.7)
Cholecystectomy 42 (20.3)
Appendectomy 30 (14.5)
Pelvic surgery except hysterectomy 20 (9.7)
Colectomy 11 (5.3)
Genitourinary surgery 9 (4.3)
Anorectal surgery 8 (3.9)
Caesarean section 7 (3.4)
Small bowel resection 6 (2.9)
Ileostomy 4 (1.9)
Prostate surgery 3 (1.4)
Gastrectomy 2 (1.0)
Hysterectomy (among 155 females) 30/155 (19.4)
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gender, there were no significant differences in gastric emptying, 
small bowel transit, and overall colonic transit between the 2 groups 
(Table 2). In subgroup analysis by gender, there were no significant 
differences in gastric emptying, small bowel transit, and overall co-
lonic transit or AC T1/2. 

Moreover, there was no significant difference in left colon 
regional percentages of radioactivity between ED+ve and ED-ve 
(Table 3).

Effect of Gender on Overall Transit in Studies of 
Entire Cohort with Slow Overall Colonic Transit

There were significant differences in age and BMI, as well as 
gastric emptying, small bowel transit, and overall colonic transit at 
24 and 48 hours, and AC t1/2 between males and females with slow 
colonic transit (Table 4), even with adjustment using age and BMI 
as covariates. 

Table 2. Comparison of Gastric Emptying, Small Bowel Transit, and Colon Transit According to the Presence of Evacuation Disorder

Patients with evacuation disorders (n = 113) Patients without evacuation disorders (n = 94)
P-value

 n Median (IQR) n Median (IQR)

Age (yr) 113 39.0 (27.0-52.0) 94 43.5 (30.0-52.3) 0.298
BMI (kg/m2) 102 21.9 (19.7-25.6) 89 23.3 (20.7-25.1) 0.119
% females 113 66.4 94 85.1 0.002
GE at 2 hr (%) 108 55.0 (37.5-71.0) 87 58.0 (43.0-72.0) 0.256
GE at 4 hr (%) 111 92.0 (85.0-98.0) 87 93 (86.3-98.0) 0.565
CF at 6 hr (%) 113 33.0 (10.0-65.0) 94 46.5 (20.0-86.0) 0.060
GC 24 hr 113 1.3 (1.1-1.7) 94 1.5 (1.2-1.7) 0.068
GC 48 hr 50 1.9 (1.7-2.5) 64 2.1 (1.8-2.6) 0.087
AC t1/2 (hr) 81 29.0 (18.1-40.0) 73 23.2 (17.3-35.3) 0.332

IQR, interquartile range; BMI, body mass index; GE, gastric emptying; CF, colonic filling; GC, geometric center; AC t1/2, ascending colon half-emptying time. 

Table 3. Comparison of Left Regional Colon Transit According to the Presence of Evacuation Disorder

Percentage of  
radioactivity 

Patients with evacuation disorders (n = 113) Patients without evacuation disorders (n = 94)
P-value

 n Median (IQR)  n Median (IQR)

DC + RS at 24 hr (%) 89 0.0 (0.0-7.0) 73 0.0 (0.0-5.5) 0.967
DC + RS at 48 hr (%) 43 8.0 (0.0-31.0) 56 18.0 (0.0-34.8) 0.470
DRS at 24 hr (%) 89 0.0 (0.0-8.5) 73 0.0 (0.0-7.0) 0.911
DRS at 48 hr (%) 43 16.0 (0.0-47.0) 56 23.0 (0.0-46.5) 0.745

IQR, interquartile range; DC, descending colon; RS, rectosigmoid colon; DRS, descending colon, rectosigmoid colon and stool.

Table 4. Gastric Emptying, Small Bowel Transit and Colon Transit According to Gender 

Males (n = 52) Females (n = 155)
P-value

 n Median (IQR)  n Median (IQR)

Age (yr) 52 48.5 (31.3-62.0) 155 39.0 (27.0-51.0)  0.006
BMI (kg/m2) 47 24.4 (22.1-26.5) 144 21.8 (19.6-24.6)  0.005
GE at 2 hr (%) 48 71.5 (55.0-87.0) 147 55.0 (38.0-69.0) < 0.001a 

GE at 4 hr (%) 50 97.0 (91.0-100.0) 148 91.5 (82.3-97.0) < 0.001a 
CF 6 hr (%) 52 74 (18.5-100.0) 155 62.0 (11.0-65.0) < 0.001a

GC 24 52 1.9 (1.5-2.4) 155 1.3 (1.0-1.6) < 0.001a

GC 48 12 2.5 (2.2-2.7) 102 2.0 (1.7-2.5)  0.004a

AC t1/2 (hr) 38 18.3 (15.0-25.9) 116 29.7 (19.6-40.0) < 0.001a

aAnalysis of transit measurements used age and BMI as covariates.
IQR, interquartile range; BMI, body mass index; GE, gastric emptying; CF, colonic filling; GC, geometric center; AC t1/2, ascending colon half-emptying time. 
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Colonic Motor Parameters in 29 Patients with Slow 
Colonic Transit

Among 207 patients, 29 patients (19 ED-ve and 10 ED+ve) 
underwent intraluminal measurement of colonic motility. Table 5 
shows that there were no significant differences in the compari-
sons of colonic compliance and colonic tone between the 2 groups. 
Among 29 patients, only 2 ED+ve patients had postprandial high 
amplitude propagated contractions (first hour), whereas, none of 
the ED-ve patients had high amplitude propagated contractions (P 
= 0.111). Seven patients (1 ED+ve and 6 ED-ve) had irregular 
contractile activity in the left colon.

Discussion  

In this retrospective review of 1553 patients seen by one gas-
troenterologist at a tertiary referral medical center, 207 patients had 
slow colonic transit based on scintigraphic findings. Among the 
207 patients, 113 patients (54.6%) were diagnosed with evacuation 
disorders based on abnormal anorectal manometry (mean resting 
anal sphincter pressure > 90 mmHg) or balloon expulsion test, 
consistent with the previously reported prevalence rates of 63.5% 
with defecatory disorders among 52 patients with documented 
slow colonic transit.26 We classified 31 patients without evacuation 
disorders only by digital rectal examination performed by a single 

expert with extensive experience. Normal resting anal tone does not 
rule out dyssynergia. The components of digital rectal examination 
in this study included specific maneuvers to appraise anorectal dys-
function including asking the patient to strain, assessing pelvic floor 
descent on inspection and palpation, and palpating the pelvic floor 
for tenderness or paradoxical contraction during simulated straining 
to evacuate the examining finger. The literature documents that a 
carefully performed digital rectal examination by a highly experi-
enced expert has shown 75% sensitivity, 87% specificity, and 97% 
positive predictive value.27

Among patients in the current cohort of 207 patients, 15.9% 
were chronic µ-opioid users and 42.5% were being treated with 
antidepressants, GABA agents, or benzodiazepines, all of which are 
associated with constipation in community-based studies.28,29 These 
data suggest that, even in patients with drug-associated chronic 
constipation and slow colonic transit, it is still important to exclude 
a rectal evacuation disorder, since 52.5% of the current cohort who 
were taking these medications was ED+ve.

This study showed that there were no significant differences 
in gastric emptying, small bowel transit, and overall colonic transit 
between ED+ve and ED-ve patients with slow colonic transit. 
Furthermore, there was no significant difference in the left colon 
regional transit at 24 hours and 48 hours in the two groups with 
documented slow colonic transit. Our previous study showed that 
overall colonic transit was delayed in patients with dyssynergic def-

Table 5. Measurements of Colonic Compliance, Motility, and Tone in Subgroups According to the Presence of Evacuation Disorders 

 
ED-ve ED+ve

P-value
n Median (IQR) n Median (IQR)

Barostat balloon volumes in response  at different distension 
pressures (compliance) before meal

      at 12 mmHg 19 61 (45.0-97.0) 10 80.5 (37.8-116.8) 0.668
      at 20 mmHg 19 143 (102.0-180.0) 10 182.5 (131.0-207.5) 0.179
Barostat balloon volumes in response at IOP (colonic tone)
      Before meal 19 111.7 (81.6-125.6) 10 122.2 (115.1-158.8) 0.056
      After meal 19 99.8 (63.4-138.6) 10 108.8 (64.6-125.4) 0.946
Barostat balloon volumes at IOP (colonic tone) in response to 

iv injection of neostigmine
19 80.8 (43.7-108.7)   7 63.5 (29.3-89.3) 0.497

Barostat balloon volumes at different distension pressures 
(compliance) after iv neostigmine

      at 12 mmHg 18 63 (28.5-76.3) 10 53.0 (19.8-82.8) 0.796
      at 20 mmHg 18 146.5 (86.0-165.8) 10 133.5 (85.8-216.3) 0.654
High amplitude propagated contractions after meal (n [%]) 19 0 (0.0) 10 2 (20.0) 0.111a

Irregular colonic contractility in postprandial period (n [%]) 19 6 (31.6) 10 1 (10.0) 0.367a

IQR, interquartile range; ED-ve, absence of evacuation disorders; ED+ve, presence of evacuation disorders; IOP, intraoperating pressure; iv, intravenous
aFisher’s exact test.
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ecation and in those with slow transit constipation in the absence of 
evacuation disorders, relative to healthy volunteers.6 We previously 
showed the higher proportion of isotope in the left colon at 48 hours 
in patients with dyssynergic defecation compared to those with only 
slow transit constipation. However, in that study, patients with either 
normal or slow colonic transit were included in the group of dys-
synergic defecation. In the present study, the detailed colonic transit 
study did not demonstrate regional differences in location of the 
isotope at 24 or 48 hours to differentiate those with evacuation dis-
orders among constipated patients with objectively delayed colonic 
transit, compared to those without evacuation disorders. Therefore, 
these data confirm that it is necessary to perform tests to exclude 
evacuation disorders, even in constipated patients with objectively 
slow colonic transit, and that the location of markers of colonic tran-
sit does not sufficiently differentiate patients with or without evacua-
tion disorders. The similarity of distribution of isotope in the colon, 
especially at 48 hours, also suggests that there may be a colonic 
motor dysfunction in addition to the evacuation disorders in the pa-
tients who were ED+ve and had slow colonic transit. Indeed, this 
is supported by the observation that there were very few patients 
with postprandial high amplitude propagated contractions among 
those who were ED+ve (as discussed below). 

We observed gender-related effects on colonic transit, gastric 
emptying, and small bowel transit in constipated patients with slow 
colonic transit, with slower transit profiles in females compared 
to males. Previously, we showed, in the cohort of 208 healthy vol-
unteers, that colonic transit was slower in females than in males.7 
This result is also consistent with other studies in Asian cohorts.30,31 
Moreover, in patients with irritable bowel syndrome and patients 
with defecation disorders, there were differences in colonic transit 
between men and women.7,32 Female sex hormones, particularly 
progesterone, have been proposed as possible etiologic factors 
in slow transit constipation. Epidemiologic studies have shown 
a higher incidence of slow transit constipation in young females 
during their reproductive years than in males.33,34 Progesterone 
impairs smooth muscle contraction, decreases serotonin transporter, 
and increases serotonin levels in mice.35 Females with slow transit 
constipation had overexpression of progesterone receptors in colon 
muscle and colon epithelial cells.35,36 These female sex hormones 
may explain the difference of overall colonic transit by gender in the 
different groups. 

In this study, 29 patients underwent intraluminal assessment of 
colonic motility with manometry and a barostat. We did not observe 
any differences in colonic tone and compliance during fasting, post-
prandially, or in response to neostigmine, and only 2 ED+ve pa-

tients had postprandial high amplitude propagated contractions. As 
expected, the patients with slow transit constipation who were ED-
ve had a paucity of high amplitude propagated contractions, con-
sistent with the published literature in patients with severe chronic 
constipation as previously reviewed.37 The presence of irregular 
contractile activity in the pelvic colon in patients with constipation 
was previously described by Connell.38 It was interesting to note that 
this feature was more prevalent in ED-ve patients (that is, patients 
with slow colonic transit unassociated with evacuation disorders), 
rather than ED+ve patients, and this is consistent with observa-
tions of Connell. These findings on non-high amplitude propagated 
contractions colonic motor activity differ somewhat from those 
obtained with higher resolution fiberoptic manometry in adults 
with slow transit constipation, which showed that cyclic propagating 
motor patterns were not increased postprandially in contrast to ob-
servations in normal controls.39 We acknowledge that the sample is 
relatively small and the data are presented to corroborate the overall 
results of colonic motor function appraised by scintigraphy. We have 
previously shown that evacuation disorders may result in reversible 
inhibition of colonic tone.40 However, further studies in larger num-
bers would be required to more thoroughly appraise the hypothesis 
that the evacuation disorders were associated with reversible inhibi-
tion of colonic tone and phasic contractions in the colon, resulting in 
delayed colonic transit. 

In conclusion, our data suggest that it is important to consider 
the possibility of evacuation disorders in patients with chronic con-
stipation, even in the presence of objectively delayed colonic transit. 
The regional colonic transit profile does not conclusively identify 
evacuation disorders in constipated patients with delayed colonic 
transit. In patients with chronic constipation and objectively slow 
colonic transit, females had slower gastric, small bowel, and colonic 
transit than males.
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